This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by  CjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


1^ 


ANNUAL  REPORT 


President  of  Columbia  College 

FOR  THE  YEAR   1885-86 


MADE   TO   THE 


BOARD  OF      '^USTEES 

MAY   3, 


NEW   YORK 
PRINTED  FOR  THE  COLLEGE 

1886 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC  ^ 


ANNUAL  REPORT 


OF  THE 


t        President  of  Columbia  College 

)  FOR  THE  YEAR   1885-86 


MADE  TO  THE 


BOARD  OF  TRUSTEES 

MAY  3,   1886 


NEW  YORK 

PRINTED  FOR  THE  COLLEGE 

1886 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


CONTENTS. 


PAGE 

Introduction 5 

Attendance 9 

Degrees  conferred 11 

Residences  of  students 12 

Ages  at  Matriculation 16 

Scholarship  16 

Discipline 20 

Elective  studies 21 

Department  of  Modem  Languages 37 

"          "  Philosophy 39 

Fellows  as  Assistants 44 

Prize  Fellowships  and  Scholarships 48 

The  Graduate  Department 49 

Free  Public  Lectures 55 

The  Library 58 

The  School  of  Law 62 

"        "        "  Political  Science 63 

"  Mines 64 

"  Medicine 67 

Conclusion 68 

Appendix  A,  School  of  Arts,  Department  Reports 71 

B,      "      "  Mines         "               "      loi 

"          C,      "      "  Political  Science,  Department  Reports,  136 

'  D,      "      "Law 140 

E,  "     "  Medicine 142 

F,  The  Library 145 

**  G,  Summer  Classes 201 

Summer  Class  in  Mining 201 

"  "     "  Surveying 225 

"  Mechanical  Engineering 234 

"  Practical  Geodesy 240 


U  it 


«>«4«0       .  Digitized  by  Google 


Digitized  by  VjOOQIC 


PRESIDENT'S  REPORT. 


To  THE  Trustees  of  Columbia  College  : 

The  President  of  the  College  respectfully  submits 
his  annual  report  for  the  academic  year  ending  June 
9,  1886. 

The  first  entrance  examination  for  the  year  began, 
for  the  School  of  Arts,  on  Tuesday,  June  2,  1886, 
and  for  the  School  of  Mines,  on  Friday,  June  5th, 
continuing  in  each  case  until  Saturday  evening,  June 
6th.  The  second  examination  began  for  these 
schools  respectively  on  Tuesday,  September  29th,  and 
on  Friday,  October  2d,  continuing  again  until  the 
following  Saturday  evening.  On  Friday,  October 
2d,  candidates  for  admission  to  the  School  of  Politi- 
cal Science  and  to  the  Graduate  Department  were 
received,  and  also  applicants  for  admission  to  the  Col- 
legiate Course  for  Women. 

Scholastic  exercises  were  regularly  resumed  on 
Wednesday,  October  7,  1885,  all  the  officers  being 
present  with  the  exception  of  Mr.  Bertrand  Clover, 
Instructor  in  Italian,  absent  on  leave.  Mr.  C.  L. 
Speranza  was  appointed  to  discharge  the  duties  of 
Mr.  Clover  for  the  current  year. 

The  tutorship  in  Latin  held  by  Mr.  Edward  W. 
Hopkins  having  fallen  vacant  at  the  close  of  the 
academic  year  ending  in  June,  1885,  it  was  resolved 
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6  APPOINTMENTS, 

that  it  should  not  be  filled,  but  that  there  should  be 
appointed  instead  two  additional  Fellows  to  be  as- 
signed to  duty  by  the  Faculty  of  the  College  with 
the  approval  of  the  President.  The  Fellows  ap- 
pointed under  this  resolution  were  Henry  Alford 
Short,  B.A.,  of  the  class  of  1880,  and  Levi  Harold 
Jacoby,  B.A.,  of  the  class  of  1885. 

The  following  officers,  whose  terms  of  service  ex- 
pired by  limitation  with  the  close  of  the  academic 
year  ending  June,  1885,  were  reappointed  to  their 
respective  positions,  viz, : 

Thomas  R.  Price,  Professor  of  the  English  Lan- 
guage and  Literature. 

Charles  Sprague  Smith,  Professor  of  Modern  Lan- 
guages and  Foreign  Literature. 

Hjalmar  H.  Boyesen,  Gebhard  Professor  of  the 
German  Language  and  Literature. 

William  H.  Carpenter,  Instructor  in  German  and 
the  Scandinavian  Languages. 

Bernard  F.  O'Connor,  Instructor  in  French. 

Guillaume  A.  Scribner,  Instructor  in  French. 

Messrs.  D.  K.  Dodge,  W.  C.  Spencer,  W.  L. 
Robb,  and  H.  J.  Walther,  Fellows  in  the  School  of 
Arts,  whose  tenure  of  appointment  also  expired  in 
June,  1885,  were  reappointed  for  one  year  addi- 
tional. 

Messrs.  Henry  C.  Bowen,  Ferdinand  G.  Wiech- 
mann,  Herman  T.  Vult6,  Alfred  L.  Beebe,  and 
Charles  E.  Colby,  Fellows  in  the  School  of  Mines, 
whose  terms  likewise  expired  with  the  close  of  the 
academic  year  in  1885,  were  also  reappointed  for  an 
additional  year. 

Alexis  A.    Julien,  Assistant   in  Chemistry  in  the 
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School  of  Mines,  was  appointed  Instructor  in  Micro- 
scopy and  Micro-Biology  in  the  same  School. 

Isaac  L.  Rice,  Instructor  in  the  preparation  of 
legal  briefs,  and  the  use  of  legal  decisions,  was  re- 
appointed, to  hold  office  without  limitation  of  term. 

Samuel  E.  Stilwell,  appointed  October,  1883,  ^^  ^^1 
a  vacancy  in  a  Prize  Fellowship  of  1882,  till  then  un- 
filled, was  continued  in  his  Fellowship  for  one  addi- 
tional year. 

Nelson  Glenn  McCrea  and  Thomas  Ewing,  Jr., 
were  appointed  Prize  Fellows  from  the  graduating 
class  of  1885. 

All  the  foregoing  appointments  were  made  at  the 
meeting  of  the  Trustees  held  in  June,  1885. 

The  following  were  made  later  in  the  year,  viz. : 

To  fill  vacancies  :  Thomas  S.  Fiske,  Jr.,  Fellow  in 
Science  in  place  of  William  L.  Robb,  elected  Profes- 
sor of  Physics  in  Trinity  College,  Hartford,  and  re- 
signed. 

Edward  L.  Stabler,  Fellow  in  Science  in  place  of 
Augustus  D.  Baker,  deceased. 

Halsted  H.  Frost,  Jr.,  Fellow  in  Letters,  in  place  of 
Walter  G.  Bates,  retired. 

Also  Robert  Arrowsmith,  an  additional  Fellow  in 
Letters  attached  to  the  Department  of  Modern  Lan- 
guages. 

George  H.  Baker  was  reappointed  to  the  Lecture- 
ship on  the  Bibliography  and  Literature  of  the  His- 
torical and  Political  Sciences. 

Alfred  J.  Moses,  Assistant  in  Mineralogy,  was  pro- 
moted to  the  position  of  Instructor  in  the  same. 

Robert  D.  Petty  was  appointed  Prize  Tutor  in  the 
School  of  Law,  from  the  graduating  class  of  1 885. 
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8  BBGWrnNG  OP  SCHOLASTIC  EXERCISES, 

Edwin  R.  A.  Seligman  was  appointed  Prize  Lect- 
urer in  the  School  of  Political  Science. 

Michael  Pupin,  of  the  class  of  1883,  was  appointed 
to  the  John  Tyndall  Fellowship  for  the  Encourage- 
ment of  Research  in  Physics. 

Scholastic  exercises  have  been  regularly  maintained 
in  all  the  Schools,  and  in  all  the  departments,  through- 
out the  year ;  and  the  President  has  had  every  reason 
to  be  satisfied  with  the  zeal  and  devotion  to  duty  dis- 
played by  the  officers  in  their  work,  and  with  the 
results  obtained.  With  a  single  exception,  health 
has  uninterruptedly  prevailed  among  all  the  members 
of  the  academic  staff.  The  exception  occurred  in  the 
case  of  the  Professor  of  Philosophy,  Ethics,  and  Psy- 
chologfy,  who,  early  in  the  year,  became  so  much  a 
sufferer  that,  under  the  advice  of  a  physician,  he 
asked  and  received  a  leave  of  absence  in  December, 
from  which  he  was  recalled  in  January  on  account  of 
illness  in  his  family,  and  was  compelled,  for  the  same 
reason,  to  ask  an  extension  of  his  leave  for  the  re- 
mainder of  the  academic  year.  His  duties,  in  the 
mean  time,  have  been  discharged  in  the  School  of 
Arts  and  in  the  Graduate  Department,  by  Mr.  Nicho- 
las Murray  Butler,  a  Prize  Fellow  of  the  year  1882, 
who  was  for  two  years  attached  to  the  same  depart- 
ment, and  subsequently  spent  a  year  at  the  Univer- 
sity of  Berlin  in  the  study  of  Philosophy  and  Paeda- 
gogy  ;  and  who,  by  virtue  of  superior  native  gifts  joined 
to  assiduous  cultivation,  has  shown  himself  to  be  pe- 
culiarly qualified  for  the  work.  The  duty  of  the  same 
Professor  in  the  School  of  Political  Science  has  been 
intrusted  to  Mr.  Edwin  R.  A.  Seligman,  Prize  Lect- 
urer in  that  School  from  the  class  of  1885,  who  having 
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made  a  special  study  of  philosophical  theories  of  gov- 
ernment for  several  years  at  Heidelberg  and  Berlin, 
is  very  thoroughly  versed  in  that  subject 

Attendance  :  School  of  Arts. — The  number  of 
matriculates  in  the  School  of  Arts,  for  the  year  now 
drawing  to  its  close,  has  been  two  hundred  and  forty- 
seven  :  of  whom  sixty  are  Seniors  ;  fifty-seven.  Jun- 
iors ;  sixty,  Sophomores  ;  and  seventy.  Freshmen.  Of 
these,  eight  have  been  discharged  at  request  of  par- 
ents. These,  together  with  the  sixty  Seniors  about 
to  graduate,  being  deducted,  there  remain  one  hun- 
dred and  seventy-nine  undergraduate  students  at  the 
close  of  the  year,  against  one  hundred  and  eighty- 
seven  at  the  same  time  last  year,  showing  a  loss  of 
eight.  The  number  stated  in  the  report  of  the  under- 
signed for  1 885  was  actually  one  hundred  and  ninety- 
two  instead  of  one  hundred  and  eighty-seven,  five 
students  whose  names  were  included  in  that  total 
having  been  discharged  after  the  close  of  the  report. 

Of  these  one  hundred  and  eighty-seven,  twelve 
failed  to  return  to  college  after  the  close  of  the  vaca- 
tion, and  six  of  those  who  returned,  matriculated  in 
the  School  of  Political  Science  ;  showing  a  loss  to  the 
School  of  Arts  of  eighteen,  against  twenty-two  in 
1884,  twenty-seven  in  1883,  and  thirty-five  in  1882. 
The  annual  loss  from  this  source  seems  thus,  as 
pointed  out  in  the  last  annual  report,  to  continue  to 
diminish. 

School  of  Mines. — The  total  number  of  undergrad- 
uates in  the  School  of  Mines  during  the  year  has 
been  two  hundred  and  thirty-six,  of  whom  seventy- 
three  were  in  the  first  class,  seventy-three  in  the 
second  class,  fifty-six  in  the  third  class,  and  thirty- 
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four  in  the  fourth  class.  Of  these,  thirteen  have 
become  disconnected  from  the  School,  leaving 
at  present  two  hundred  and  twenty-three  only  in 
attendance  at  the  date  of  this  report.  Deducting 
from  this  total  the  number  of  the  class  about  to  grad- 
uate, now  embracing  twenty-eight  members,  there 
will  remain  at  the  close  of  the  year  one  hundred  and 
ninety-five,  against  one  hundred  and  ninety-one  in 
June,  1885. 

School  of  Political  Science, — There  have  been  in 
attendance,  during  the  year,  seventy-three  students, 
distributed  as  follows  :  In  the  third,  or  most  advanced 
class,  eight ;  in  the  second,  thirty-three  ;  and  in  the 
first,  thirty-two — against  a  total  in  the  preceding  year 
of  fifty-one,  with  thirteen  in  the  third  class,  seven  in 
the  second,  and  thirty-one  in  the  first. 

School  of  Law, — In  the  School  of  Law  the  number 
in  attendance  has  been  three  hundred  and  forty-four, 
of  whom  one  hundred  and  ninety-eight  were  members 
of  the  Junior  class,  and  one  hundred  and  forty-six 
members  of  the  Senior  class.  This  total  is  less  by 
twenty-three  than  that  of  the  year  preceding.  The 
diflference  is  accounted  for  by  the  fact  that  twenty- 
five  or  thirty  candidates  for  matriculation  in  this 
school  were  excluded,  from  inability  to  comply  with 
the  requisitions  in  regard  to  prepayment  of  tuition  fees. 

Of  the  students  in  attendance  on  the  School  of 
Law  one  hundred  and  eighty-three  were  graduates 
of  colleges,  the  number  of  colleges  represented  being 
forty-four.  The  largest  number  from  any  one  college 
was  thirty-one,  from  Columbia  ;  the  next  was  thirty, 
from  Yale ;  the  third  from  Princeton,  twenty-eight ; 
and  the  fourth  from  Harvard,  twelve. 
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School  of  Medicine. — In  the  School  of  Medicine 
the  number  of  students  in  attendance  during  the  year 
has  been  five  hundred  and  two,  being  an  increase  of 
twelve  over  the  year  preceding. 

Graduate  Instruction. — The  number  of  graduates 
who  have  been  under  instruction  in  the  Department 
of  Arts  has  been  twenty,  and  in  the  School  of  Mines, 
four  ;  total,  twenty-four. 

Collegiate  Course  for  Women. — In  the  course  of 
collegiate  study  provided  for  women  there  have  been 
thirteen  matriculates  during  the  year. 

The  total  of  all  the  foregoing  numbers  amounts  to 
fourteen  hundred  and  thirty-nine  ;  but  from  this  num- 
ber we  have  to  deduct  for  repetitions  forty-six,  leav- 
ing a  net  total  of  thirteen  hundred  and  ninety-three, 
against  fourteen  hundred  and  twenty-five  of  the  year 
preceding. 

DEGREES  CONFERRED  IN  1885. 

I.      SCHOOL  OF  ARTS. 

Degree.  Number. 

Bachelor  of  Arts 60    , 

Master  of  Arts 12 

Doctor  of  Philosophy I 

Doctor  of  Letters i 

Doctor  of  Laws  (honorary) 2 

2.      SCHOOL  OF   MINES. 

Engineer  of  Mines 41 

Civil  Engineer 4 

Bachelor  of  Philosophy 7 

Doctor  of  Philosophy i 

3.      SCHOOL  OF   POLITICAL  SCIENCE. 

Bachelor  of  Philosophy 4 

Doctor  of  Philosophy        .         , 5 

4.      SCHOOL  OF  LAW. 

Bachelor  of  Laws 129 

5.      SCHOOL  OF   MEDICINE. 

Doctor  of  Medicine 134 

Total 401 
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RESIDENCES. 

RESIDENCES   OF    STUDENTS. 


School 

School 

School 

School 

School 

Gradu- 

Course 

Residence. 

of 

of 

of 

of 

of  Med- 

ate  De- 

for 

Total. 

Arts. 

Mines. 

PoLSci. 

Law. 

icine. 

partm't' 

Women 

New  York  City 

144 

107 

34 

172 

174 

7 

9 

647 

Brooklyn      .     . 

31 

39 

9 

37 

35 

7 

158 

Jersey  City  .     . 

3 

6 

I 

8 

I 

1      19 

N.  Y.  SUte.      . 

37 

30 

12 

42 

83 

4 

3 

211 

New  Jersey 

25 

22 

2 

31 

55 

5 

140 

Alabama       .     . 

I 

I 

British  Columbia 

I 

I 

California     .     . 

2 

3 

3 

8 

Canada    .     .     . 

I 

2 

3 

Central  America 

I 

4 

5 

Chicago  .     .     . 

I 

;           I 

China       .     .     . 

I 

I 

Connecticut 

3 

3 

2 

5 

33 

I         47 

Cuba  .... 

I 

2 

I 

2 

Delaware     .     . 

2 

Dutch  West  Indies 

I 

;   I 

Florida    .     .     . 

I 

I 

3 

1   5 

Georgia  .     .     . 

I 

I 

I 

2 

;     5 

Illinois    .     .     . 

2 

3 

8 

3 

'    16 

Indiana   .     .     . 

2 

4 

6 

Iowa  .... 

I 

I 

I 

3 

,       5 

Italy  .... 

I 

*•*•**/    .     •     •     • 
Kansas    .     .     . 

I 

2 

3 

6 

Kentucky     .     . 

2 

3 

5 

Maine      .     .     . 

I 

9 

10 

Maryland     .     . 

I 

2 

1 

4 

Massachusetts  . 

I 

6 

14 

21 

Michigan      .     . 

3 

3 

6 

Mississippi   .     . 

3 

i       3 

New  Brunswick 

I 

'       I 

New  Hampshire 

4 

4 

North  Carolina 

3 

1       3 

Nova  Scotia 

I 

1       I 

Ohio  .     .     . 

3 

I 

2 

10 

I 

1     16 

Oregon    .     . 

i    \ 

Pennsylvania 

4 

I 

6 

7 

'  18 

Rhode  Island 

2 

5 

7 

Salt  Lake  City 

2 

2 

South  America 

6 

;    6 

South  Carolina 

2 

I 

\    3 

Tennessee    .     . 

I 

I 

Texas      .     .     . 

2 

2 

U.  S.  of  Columbia 

2 

2 

Utah  .... 

I 

I 

Vermont       .     . 

I 

5 

6 

Virginia  .     .     . 

I 

2 

2 

5 

Washington,  D.  C 

3 

3 

Washin^on  Ten 

I 

I 

West  Virginia  . 

I 

X 

Wisconsin    .     . 

2 

6 

5 

13 
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RESIDENCES,  1 3 

Residences  of  Students, — The  preceding  tabular 
statement  exhibits  the  localities  from  which  the  stu- 
dents in  our  several  schools  during  the  past  year  have 
been  derived.  In  this  list  it  is  to  be  understood  that 
the  term  "  New  York  State  "  signifies  the  State  of 
New  York  exclusive  of  New  York  City  and  Brook- 
lyn, and  "  New  Jersey"  signifies  the  State  of  New 
Jersey  exclusive  of  Jersey  City. 

From  this  exhibit  it  appears  that  the  students  of 
our  School  of  Arts  are  almost  entirely  from  the  city 
of  New  York  or  its  immediate  vicinity,  while  those 
attending  the  professional  schools  come  from  a  wide 
range  of  territory.  It  could  hardly  be  expected  that 
the  undergraduate  course,  however  attractive,  could 
draw  students  in  numbers  from  a  distance,  unless  pro- 
vision should  be  made  for  their  physical  wants  on  as 
moderate  terms  as  are  offered  by  country  colleges  ; 
and  unless  perhaps  such  surveillance  could  be  exer- 
cised over  them  during  their  undergraduate  life  as 
those  colleges  professedly  offer.  But  this  would 
require  so  large  an  investment  in  buildings  and 
grounds,  mainly  unproductive,  as  to  absorb  a  large 
proportion  of  the  capital  of  the  College  and  seriously 
to  paralyze  its  educational  operations.  It  is  not 
reasonable,  therefore,  to  look  for  a  large  increase  in 
the  undergraduate  attendance,  at  least  for  a  good 
many  years  to  come,  nor  perhaps  is  such  increase 
greatly  to  be  desired.  The  chief  usefulness  of  the 
institution  is  to  be  found,  in  the  future,  mainly  in  its 
professional  schools  and  in  its  graduate  department ; 
for  the  present  principally  in  the  former,  but  in  suc- 
ceeding centuries  in  that  superior  grade  of  teaching 
which  takes  its  learners  at  the  point  where  the  course 


Digitized  by  VjOOQIC 


14  AGES  OF  STUDENTS. 

in  Arts  ceases,  and  makes  of  them  men  of  learning, 
philosophers,  philologians,  original  investigators,  or 
prepares  them  to  be  leaders  of  men  in  public  life. 

Ages  at  Matriculation. — The  ages  of  matriculates 
in  the  School  of  Arts  are  taken  for  their  last  pre- 
ceding birthday.  A  comparison  of  results  for  the 
last  several  years  shows  that  the  average  age  of 
entrance  is  at  present  nearly  stationary  at  seventeen 
and  a  half  years.  If,  however,  the  comparison  be 
made  between  years  separated  by  a  wide  interval, 
there  will  be  discovered  a  tendency  to  a  steady  though 
very  gradual  advance.  The  following  statement 
shows  the  particulars  in  regard  to  the  classes  matricu- 
lating in  October,  1885  : 


Class. 

No. 

in  Class. 

Average  Age. 

Oldest. 

Youngest. 

Seniors, 

60 

20f 

26 

18 

Juniors, 

57 

I9i 

25 

17 

Sophomores, 

60 

I8J 

23 

16 

Freshmen, 

70 

I7A 

26 

15 

It  thus  appears  that  the  average  age  of  the  present 
Senior  class  at  graduation  will  be  about  twenty-one 
and  a  half  years,  the  extremes  of  age  being  twenty- 
seven  and  nineteen. 

Now  if  we  go  back  twenty  years  to  October,  1865, 
we  shall  find  the  numbers  following  : 


Class. 

No. 

in  Class. 

Average  Age. 

Oldest. 

Youngest, 

Seniors, 

32 

I9f 

25 

18 

Juniors, 

35 

i8f 

21 

16 

Sophomores, 

33 

I7f 

19 

15 

Freshmen. 

45 

I6f 

22 

15 

It  thus  appears  that  the  average  age  of  entrance 
into  Columbia  College  has  advanced  within  the  last  two 
decades  nearly  an  entire  year  ;  and  that  this  advance 
is  not  merely  apparent,  in  consequence  of  an  acci- 
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dental  variation,  is  made  evident  by  the  fact  that  the 
difference  is  the  same  between  whichever  of  the  four 
classes  the  comparison  is  made.  It  would  be  inter- 
esting to  carry  the  inquiry  to  a  still  earlier  date,  but 
unfortunately  it  was  not  the  practice  under  former 
administrations  to  note  the  ages  of  matriculants  upon 
the  record.  We  have  no  means,  therefore,  of  ascer- 
taining with  certainty  what  was  the  average  age  at 
which  boys  entered  upon  the  college  course  early  in 
the  century  ;  but  from  oral  information  received  from 
old  alumni,  and  from  biographical  notices  of  such  as 
become  conspicuous  in  their  lives,  we  learn  that  about 
the  year  1800  graduation  was  frequent  at  ages  much 
below  that  at  which,  under  existing  statutes,  it  is 
allowable  for  a  boy  to  enter  Freshman.  One  alumnus 
appears  in  our  list  of  the  class  of  1758  whose  printed 
biography  states  that  he  was  born  Sept.  i,  1749. 
Unless  there  is  some  error  here,  this  was  probably  the 
youngest  graduate  ever  invested  with  the  baccalaure- 
ate in  an  American  college. 

This  question  of  the  ages  of  the  undergraduates 
has  a  direct  practical  relation  to  the  more  important 
question  which  divides  the  opinion  of  educators  at 
the  present  time,  viz.  :  the  propriety  of  maintaining 
in  colleges  a  close  curriculum  of  study,  or  of  leaving 
the  selection  of  studies  to  the  option  of  the  student. 
The  elective  system  would  find  few  advocates,  it  is  to 
be  presumed,  if  the  average  age  of  graduation  were 
not  to  exceed  seventeen  or  eighteen  years.  The  same 
colleges  therefore  which,  early  in  the  century,  wisely 
adhered  to  an  invariable  course  of  study,  may  at  this 
time,  with  equal  wisdom,  concede  to  their  students, 
at  least  during  the  later  years,    perfect  freedom  of 
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choice  in  the  selection  of  their  studies.     This  subject 
will  presently  be  more  fully  considered. 

Scholarship. — The  following  statement  exhibits  the 
average  standing  in  scholarship  attained  by  the  stu- 
dents of  the  several  classes  during  the  first  half  of  the 
present  academic  year,  as  derived  from  the  term  rec- 
ord and  from  the  semi-annual  examination  completed 
in  February  last.  For  purposes  of  comparison  the 
record  of  the  entire  preceding  year  (ending  June, 
1 885)  is  given  for  the  Junior,  Sophomore,  and  Fresh- 
man classes  of  that  year,  being  those  only  which  are 
still  in  College.  The  record  for  the  present  year  can- 
not be  presented  complete,  inasmuch  as  the  final  ex- 
aminations have  not  been  held  at  the  date  of  this 
report. 

SCHOLARSHIP. 

FIRST  SESSION.— 1885-86. 


SENIOR    CLASS. 

Number  in  class   .... 
Number  above  90  per  cent   . 
Number  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship    . 

JUNIOR  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent  . 
Number  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship    . 

SOPHOMORE    CLASS, 

Number  in  class  .... 
Number  above  90  per  cent   . 
Number  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship    . 


57 

24  =  to  f  of  the  class. 

18  about  i  " 
10  "  \  " 
52  "  4^  " 
92.22  per  cent. 

51 

16  about  ^  of  the  class. 

19  "       \      " 

8  "      A    "        - 

43  nearly  A     ** 

81.95  per  cent. 

45 

10  =  to  {  of  the  class. 

17  =  to  t       •• 

9  =  to  J       -         - 
36  =  to  t       " 

79.96  percent. 
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F&ESHMAN  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent  . 
Ntunber  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship     . 


56 

10  =  to  ^  of  the  class. 

16  =  to  f      " 

ii  =  toA     -       - 

37  =  to  f       -         - 

75.74  per  cent. 


It  v^ill  be  noticed  that  the  total  numbers  in  the  sev- 
eral classes  as  given  in  this  statement  fall  short  by 
some  units  of  the  numbers  of  matriculates  as  given 
above.  This  arises  from  the  fact  that,  in  a  few  in- 
stances, individuals,  after  matriculation  and  before  the 
February  examination,  ceased  to  attend ;  and  also 
that  some  of  the  matriculates  have  attended  only  in 
certain  departments  and  not  in  others,  and  are  there- 
fore not  included  in  the  foregoing  computation. 

SCHOLARSHIP— FOR  THE  ENTIRE  YEAR,  1884-85. 


JUNIOR  CLASS. 

Number  in  class    .... 
Number  aboye  90  per  cent    . 
Number  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship    . 

SOPHOMORE  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent   . 
Number  between  80  and  90  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship     . 

FRESHMAN  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent  . 
Number  between  80  and  go  per  cent 
Number  between  70  and  80  per  cent 
Entire  number  above  70  per  cent 
Average  scholarship     . 


62 

20  =  to  }  of  the  class. 

23  =  to  f       •* 

II  =  to  i       " 

54  =  to  f      - 

80.34  per  cent. 


58 
7  =  to  J  of  the  class. 
14  =  to  }       " 
16  =  to  f       " 
37  =  to  f      •• 
74.09  per  cent. 


60 

16  =  to  A  of  the  class. 

14  =  to  f      -         - 

10  =  to  t       " 

40  =  to  I      " 

76.60  per  cent. 


Digitized  by 


Google 


1 8  SCHOLARSHIP, 

It  will  here  be  seen  that  all  the  three  classes  which 
were  in  the  College  during  the  preceding  year  have 
improved  their  average  standing.  That  was  to  be 
expected  of  the  present  Junior  class,  which  passed  at 
the  beginning  of  the  present  year  from  a  close  cur- 
riculum to  one  in  which  the  studies  are  to  a  consider- 
able extent  elective  ;  but  the  advance  (from  74.09  to 
81.95 — nearly  eight  per  cent.)  is  too  great  to  be 
accounted  for  wholly  in  that  way.  It  has  been  meas- 
urably due  to  the  diminished  number  in  the  class,  it 
being  usually  the  most  deficient  who  drop  out  and 
thus  cease  to  exert  a  depressing  effect  upon  the  gen- 
eral standing.  To  the  same  cause  must  be  chiefly 
ascribed  the  apparent  improvement  observed  in  the 
average  Senior  standing,  which  has  advanced  from 
80.34  to  92.22,  or  almost  twelve  per  cent.,  a  very  un- 
usual increase  to  occur  in  a  single  year. 

These  estimates  of  average  scholarship  are  founded 
of  course  upon  the  valuations  given  to  the  perform- 
ances of  individuals  in  the  monthly  reports  of  the  in- 
structors and  in  the  semi-annual  examinations.  While 
a  good  deal  of  exception  has  been  taken  to  this  mode 
of  estimating  scholastic  merit,  no  other  has  yet  been 
proposed  which  has  proved  generally  acceptable  ;  and 
possibly,  so  long  as  it  shall  continue  to  be  thought 
advisable  to  arrange  names  in  a  graded  list,  no  better 
will  be  found.  Yet  to  the  general  objections  which 
have  always  existed  to  the  marking  system  in  any 
form,  there  has  been  added,  since  the  adoption  of  the 
plan  of  elective  study,  a  special  and  more  serious  one. 
It  may  happen,  for  instance,  that  two  members  of  the 
same  class  may  make  selections  of  studies  which  have 
nothing  at  all  in  common.     Such  cases  are  not  infre- 
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quent.  In  looking  over  the  list  of  electives  in  our 
present  Senior  class,  there  will  be  found  such  wholly 
dissimilar  groups  as  the  following,  viz. :  one  student 
selects  astronomy,  physics,  calculus,  geologfy,  and 
chemistry ;  and  another  the  constitutional  history  of 
Europe,  the  history  of  England,  psychology,  political 
economy,  and  Spanish.  There  is  no  common  stand- 
ard by  which  to  compare  the  merit  of  performances 
between  individuals  pursuing  studies  so  widely  incon- 
gruous as  these  ;  and  hence  it  is  but  doubtful  justice 
to  place  one  of  the  competitors  above  or  below  the 
other. 

To  the  undersigned  it  would  seem  to  be  preferable 
to  abolish  graded  scales  altogether,  and  to  make  pub- 
lic no  other  scholastic  distinctions  than  proficient  and 
deficient.  This  need  not  prevent  the  affixing  a 
numerical  valuation  to  the  performances  of  each 
student  in  each  particular  study,  in  a  record  kept  for  the 
consultation  of  the  Faculty,  in  case  any  question  should 
arise  affecting  such  student  individually.  This  is  the 
plan  which  has  been  followed  in  the  School  of  Mines 
ever  since  it  was  opened,  more  than  twenty  years  ago, 
with  results  entirely  satisfactory.  It  was  not  imposed 
by  authority,  but  grew  up  naturally  as  the  simplest 
test  for  the  accomplishment  of  the  object  for  which 
the  School  was  instituted,  viz. :  to  make  well-qualified 
engineers.  If  we  should,  in  like  manner,  in  the  School 
of  Arts,  limit  our  endeavors  to  the  effort  to  make 
well-educated  young  men,  and  cease  to  trouble  our- 
selves with  questions  of  their  relative  merit,  then 
there  can  be  no  doubt  that  the  results  would  be 
equally  satisfactory.  An  incidental  advantage,  more- 
over, would  be  derived  from  the  change,  viz. :  that  we 
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should  hear  no  more  of  the  frauds  in  examination 
concerning  which  recently  so  much  has  been  said, 
and  concerning  which  statements  have  been  pub- 
lished of  absurd  and  disgraceful  exaggeration. 

There  is  no  doubt  that  there  is  a  great  deal  of  ef- 
fort made  in  all  colleges  to  deceive  examiners  by  the 
use  of  fraudulent  devices  in  the  filling  out  of  exam- 
ination papers  ;  but  any  sensible  man  who  will  study 
the  nature  of  the  problem,  will  easily  perceive  that 
success  to  any  important  degree  in  such  an  under- 
taking is  a  moral  impossibility ;  and  even  though  it 
should  be  strictly  true,  as  has  been  confidently  as- 
serted, that  such  attempts  are  made  by  three  out  of 
four,  or,  as  others  say,  nine  out  of  ten,  of  the  entire 
body  of  the  students,  this  fact  is  only  evidence  of  the 
general  prevalence  of  a  hope,  and  not  by  any  means 
a  proof  of  an  accomplished  result.  But  it  is  further 
evidence  of  a  sad  degree  ef  demoralization  among 
young  men  pursuing  together  a  course  of  liberal  edu- 
cation, which  it  is  desirable  to  eradicate  at  any  cost. 

Discipline. — "  Happy  is  the  people,"  it  has  been 
well  remarked,  "which  has  no  history."  Considering 
that,  in  the  past  centuries,  the  histories  of  most  peoples 
have  been  principally  narratives  of  wars  more  or  less 
disastrous  with  foreign  nations,  and  struggles  more  or 
less  exasperated  between  factions  at  home,  the  re- 
mark is  not  without  its  justice.  And  a  similar  remark 
may  be  made  with  equal  truth  of  an  educational  in- 
stitution which  has  nothing  to  record  worthy  of  the 
historian's  pen.  This  is  what  we  are  justified  in  say- 
ing of  our  own  College  for  the  past  year  and  for  many 
years  preceding.  It  is  with  pleasure  that  the  under- 
signed testifies  here  to  the  uniform  good  order  and 
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quiet  attention  to  duty  which  have  distinguished  the 
students  of  all  departments  of  the  institution  through- 
out the  year.     Happily  this  good  fortune  is  not  our 
own  exclusively.     All  the  colleges  of  the  country  in 
fact    seem  to  be  gradually  working  themselves  free 
from    those   frequent   disturbances  of   the   peace  to 
which  they  were  once  liable,  and  which  have  been 
rather   an   evil   transmitted   by   inheritance,   than  a 
proper  malady  of  our  own  time ;  but  of  our  College  it 
may  be  said  that  it  has  never  been  to  a  great  degree 
a  sufferer  from  this  cause,  and  that,  in  point  of  respect 
for  law,  courtesy  toward  instructors,  and  uniform  ob- 
servance of  the  principles  of  gentlemanly  propriety 
on  all  occasions,  its  undergraduate  body  has  estab- 
lished a  character  no  less  honorable  to  them  collec- 
tively than  advantageous  to  them  individually. 

Elective  Studies. — Opinions  of  educationists  have 
long  been  divided  on  the  question  whether  .or  to  what 
extent  it  may  be  proper  to  allow  to  undergraduate 
students  in  college  freedom  of  choice  in  the  selection 
of  their  studies.  The  discussion,  after  having  appar- 
ently begun  to  flag,  has  been  recently  resumed  with 
more  activity  than  ever.  Until  some  time  later  than 
the  beginning  of  the  present  century,  it  is.  believed 
that  in  every  college  in  our  country  an  invariable 
curriculum  of  instruction  was  rigorously  enforced. 
When  at  length  there  began  to  be  admitted  some 
slight  relaxation  of  the  severity  of  this  rule,  the  earli- 
est steps  taken  were  cautious  in  the  extreme,  and  so 
slight  as  to  be  almost  insignificant.  At  Yale  College, 
up  to  a  quite  recent  date,  the  liberty  of  choice  was 
allowed  to  the  student  only  during  three  months  of 
the   Junior  year,   and   embraced   no  studies  except 
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Fluxions  (the  Calculus),  Hebrew,  Greek,  French,  and 
Spanish.  An  interruption  of  so  brief  duration  could 
scarcely  affect  sensibly  the  general  character  of  the 
course.  In  our  own  College  no  option  in  the  selection 
of  studies  was  allowed  until  1864,  when  the  Calculus 
was  placed  on  the  optional  list ;  but  as  this  subject 
had  not  for  some  time  previous  been  taught  at  all, 
the  innovation  hardly  produced  a  sensible  change. 
To  those  who  selected  the  subject  one  hour  was 
allowed  weekly  during  the  Senior  year  in  place  of 
Greek.  It  was  not  until  1872  that  the  elective  sys- 
tem was  avowedly  admitted  into  the  College,  and  then 
only  for  the  Senior  year  and  partially.  Of  the  fifteen 
hours  of  instruction  in  class  weekly,  eight  continued 
to  be  occupied  with  obligatory  studies,  while  for  the 
remaining  seven  a  choice  was  allowed  among  a  con- 
siderable range  of  subjects,  including  Greek,  Latin, 
the  Calculus,  mathematical  Physics,  and  Philosophy. 
Eight  years  later,  this  liberty  of  choice  was  materially 
enlarged  and  extended  to  the  Junior  year  also.  With 
the  Junior  class  obligatory  studies  were  limited  to 
four  hours  per  week,  and  with  the  Senior  to  two 
hours  only.  The  French,  German,  Italian,  and 
Spanish  languages,  moreover,  having  been  in  this 
year  made  a  part  of  the  regular  curriculum  of  study 
in  every  one  of  the  four  years  of  the  College  course, 
an  option  between  these  languages  was  given  to  the 
Sophomores  and  Freshmen  for  two  hours  per  week  ; 
each  individual  to  be  confined  to  a  single  language. 
In  1884,  this  system  received  a  new  modification, 
with  the  Senior  class  in  the  way  of  extension,  and 
with  the  Juniors  in  that  of  restriction  ;  all  the  Senior 
hours  being  devoted  to  elective  studies,  while  with 
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the  Juniors  the  free  hours  were  reduced  from  eleven 
to  five.  This  last  change  as  to  the  Junior  class  was 
made  by  the  Trustees  on  recommendation  of  a  ma- 
jority of  the  Faculty — a  majority  in  which  the  under- 
signed was  not  one  and  concurring,  having  opposed 
the  adoption  of  the  recommendation  by  his  vote, 
though  unwilling  in  a  matter  of  so  great  educational 
interest  to  interpose  a  veto.  This  explanation  is 
made  that  his  position  upon  this  question  may  not  be 
misunderstood.  It  is  probably  too  early  as  yet  to 
appeal  to  results  as  a  test  of  the  wisdom  of  the 
change  ;  but  there  is  already  reason  to  believe  that 
they  have  not  been  in  all  respects  advantageous.  It 
is  known,  for  example,  that,  in  a  number  of  instances, 
parents  in  New  York  who  had  designed  to  enter  their 
sons  in  this  College  have  sent  them  elsewhere,  in  con- 
sequence of  the  limitation  put  by  this  recent  action 
upon  the  freedom  previously  allowed  in  the  selection 
of  studies  during  the  Junior  year. 

Most  of  the  leading  colleges  of  the  country  are 
admitting  the  elective  principle  more  or  less  freely. 
In  1876  Yale  College  extended  her  very  limited  op- 
tional list  above  mentioned  from  a  minute  fraction  of 
the  studies  of  the  Junior  year  to  about  one  fourth  of 
those  of  both  Junior  and  Senior  years.  Only  last  year 
she  has  once  more  enlarged  it,  so  that  now,  out  of 
sixteen  hours  weekly,  seven  only  are  given  to  pre- 
scribed studies  in  the  Junior  year,  and  three  hours 
only  in  the  Senior.  At  Princeton  one  third  of  the 
time  is  given  to  elective  studies  weekly  during  the 
Junior  year,  and  more  than  one  third  during  the 
Senior.  At  Bowdoin  about  four  fifths  of  the  studies 
are  prescribed  during  both  Junior  and  Senior  years. 


Digitized  by  VjOOQIC 


24  ELECTIVE  STUDIES. 

At  the  University  of  Pennsylvania,  and  at  Williams 
College,  the  published  announcements  indicate  that 
the  time  of  the  two  later  years  of  the  course  is  about 
equally  divided  between  prescribed  and  optional 
studies.  At  Rutgers  it  is  allowed  to  elect  one  study 
during  the  Junior  and  Senior  years.  At  Union  one 
third  of  the  time  is  given  to  elective  studies  during 
the  Senior  year  only ;  but  this  institution  offers  also 
elective  courses,  a  classical  and  a  scientific  course 
running  through  the  entire  four  years.  At  Brown 
electives  are  offered  as  early  as  the  Sophomore  year, 
when  they  occupy  about  one  fifth  of  the  time.  In  the 
same  institution,  in  the  Junior  year,  they  extend  to 
one  third,  and  in  the  Senior  to  about  one  half.  At 
Amherst  electives  cover  about  one  half  the  time 
during  the  second  and  third  of  the  three  terms  of  the 
Sophomore  year,  and  during  the  whole  of  the  two 
later  years.  In  the  University  of  Michigan  all  the 
studies  are  elective  after  the  close  of  the  Freshman 
year  ;  and  at  Harvard  University  it  is  matter  of  noto- 
riety that  there  are  no  prescribed  studies  at  all. 

In  this  variety  of  practice,  while  it  is  obvious 
enough  that  the  colleges  of  the  country  are  steadily 
drifting  away  from  their  policy,  so  long  stoutly  ad- 
hered to,  of  maintaining  a  severely  prescribed  curricu- 
lum of  study,  we  look  nevertheless  in  vain  for  any 
distinctly  apparent  principle  guiding  and  determining 
their  action.  This  new  departure  would  in  fact 
seem  in  many  instances  to  have  been  entered  upon 
rather  in  deference  to  a  presumed  popular  demand, 
than  as  a  consequence  of  any  very  profound  study  of 
the  principles  of  educational  philosophy.  To  a  cer- 
tain extent,  however,  it  has  been  forced  upon  college 
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authorities  as  a  necessity  resulting  from  the  multipli- 
cation  of  the  subjects  with  which  they  have  over- 
stocked  their  scheme  of  operations.     This  enlarge- 
ment of  the  amount  of  matter  professedly  taught  has 
carried  with  it  the  inevitable  alternative  of  superficial 
teaching  on  the  one  hand,  or  the  restriction  of  each 
student,  on  the  other,  to  a  portion  only  of  the  entire 
programme  offered.     Many  of  the  subjects  introduced, 
since  this  century  began,  into  the  scheme  of  collegiate 
instruction,  have  been  admitted  on  the   ground  of 
their  usefulness,  the  assumption  being  tacitly  made 
that  the  most  important  business  of  the  college  is  to 
instruct  rather  than  to  educate.     And  when  it  has 
been  objected  that  the  effect  of  these  additions  was 
to  crowd  out  the  studies  heretofore  regarded  as  essen- 
tial to  thorough  mental  discipline,  the  reply  has  been 
ready  that  the  new  studies  are  just  as  efficacious  to 
this  end   as   those   which   they  displaced.     On    this 
point  there   has   arisen   an   active   controversy,    the 
parties   to   which   are   not   likely  to   be   reconciled. 
Whatever  on  that  point  may  be  the  decision,  it  is  an 
unfortunate  consequence  of  the  adoption  on  a  large 
scale  of  the  elective  principle,  that  the  significancy  of 
college  degrees  is  likely  in  future  to  be  sensibly  neu- 
tralized and  their  value  depreciated.     This  evil  might 
be  obviated  if  colleges  everywhere  were  to  adopt  the 
rule  of  the  University  of  Virginia,  to  confer  a  degree 
in  Arts  only  on  such  as  use  their  freedom  of  option 
in  the  choice  of  studies  in  such  a  way  as  to  bring 
their  course  into  practical  conformity  with  the  curricu- 
lum for  which  such  degrees  were  first  granted  ;  all 
others  to  receive  degrees  of  different  names,  or  cer- 
tificates of  proficiency  without  titular  degrees. 


Digitized  by  VjOOQIC 


26  ELECTIVE  STUDIES, 

But  though  the  principle  of  election  in  study  has 
been  in  many  institutions  adopted  as  to  some  extent 
an  unavoidable  necessity,  it  has  been  generally  felt 
that  to  allow  it  to  cover  the  whole  undergraduate 
course  would  be  a  serious  error.  In  the  opinion  of 
educators  generally  such  an  extension  would  be  to 
defeat  the  main  object  for  which  colleges  exist,  which 
is  to  develop,  by  judiciously  directed  exercise,  the 
intellectual  faculties  of  men,  and  to  train  them  to 
habits  of  systematic  and  sustained  activity,  such  as 
may  fit  them  to  engage  with  effect  in  any  species  of 
effort  which  may  lie  before  them  in  life.  And  what- 
ever may  be  the  views  of  some  new  lights  in  educa- 
tional philosophy,  it  is  not  the  general  belief  that  this 
object  can  be  effected  by  substituting  any  miscella- 
neous group  of  subjects  of  study  chosen  at  random, 
in  place  of  that  body  of  judiciously  chosen  and  felici- 
tously associated  subjects  which  have,  down  to  a 
recent  date,  constituted  the  close  curriculum  under 
which  our  fathers  qualified  themselves  for  degrees  in 
Arts.  The  majority  of  colleges,  therefore,  while 
admitting  the  principle  of  election,  have  restricted  it 
to  the  later  period  of  the  undergraduate  course,  some 
confining  it  to  the  Senior  and  even  to  a  portion  of 
that  year,  others  extending  it  wholly  or  partially  into 
the  Junior  year,  and  a  few  carrying  it  back  into  the 
Sophomore.  In  one  noted  instance  above  referred  to, 
all  the  studies  of  the  college  course,  from  the  begin- 
ning of  the  Freshman  year  onward,  have  been  made 
elective. 

As  in  comparing  the  varieties  of  practice  of  the 
colleges  in  this  matter  we  discover  no  general  princi- 
ple determining  their  action,  so  neither  in  their  publi- 
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cations  do  we  find  any  explanation  of  these  diversities. 
The    general   preservation   of  the   close   curriculum 
during  the  earlier  years  would  seem  to  be  a  conse- 
quence of  an  abiding  conviction  that  the  essential  end 
of  a  liberal  education,  viz.,  the  systematic  training  of 
the   mental  faculties,  cannot  be  secured  without  it. 
The  abandonment  of  the  same  in  the  later  years  is 
evidently  an  expedient  rendered  necessary  by  the  fact 
that  the  number  of  subjects  which  the  institution  has 
undertaken  to  teach  is  too  great  to  be  crowded  into 
a  course  of  study  imposed  upon  all.     It  is  the  latter 
condition  principally  which  seems  to  have  determined 
the  point  at  which  the  line  has  been  drawn  in  differ- 
ent colleges,  between  the  obligatory  and  the  elective 
studies,  and  which  has  fixed  it  earlier  or  later  accord- 
ing as  the  pressure  has  been  greater  or  less.     Every 
college  naturally  desires  to  make  its  scheme  of  in- 
struction as  comprehensive  as  its  resources  will  allow  ; 
and  every  enlargement  of  this  scheme  seems  an  addi- 
tional step  toward  the  attainment  of  that  character 
which  all  are  ambitious  to  acquire — that  of  a  school 
of  universal  knowledge.     But  as  the  resources  of  dif- 
ferent institutions  are  unequal,  it  will  always  happen 
that  some  are  materially  in  advance  of  the  rest. 

Considerations  of  this  character,  however,  were  not 
those  which  fifteen  years  ago  determined  the  intro- 
duction of  the  elective  system  into  Columbia  College. 
This  step  was  taken  in  consequence  of  the  observed 
fact  that  our  students  at  the  close  of  their  third  year 
in  college  have  in  general  reached  an  age  to  which 
educational  theories  of  study  as  a  mental  discipline 
are  inapplicable,  and  at  and  after  which  the  more 
legitimate  end  of  study  is  the  increase  of  knowledge. 
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During  the  period  of  childhood  and  early  youth  the 
power  of  educational  influences  is  very  great,  and 
they  may  accomplish  much  in  giving  tone  to  the  intel- 
lectual character ;  but  they  are  impotent  to  determine 
its  distinctive  quality  or  to  obliterate  or  transform  the 
stamp  which  has  been  impressed  upon  it  by  the  hand 
of  nature.  Education  is  not  a  necessity  to  the 
growth  of  the  mind  any  more  than  to  that  of  the 
body.  The  minds  of  savages  grow,  and  those  of  the 
little  street  Arabs  for  whom  nobody  cares,  who  attain 
often  nevertheless,  in  the  rough  schooling  of  the 
world,  a  sharpness  of  cunning  which  enables  them 
often  easily  to  outwit  the  most  highly  cultured  intel- 
lects among  the  more  favored  classes  socially  supe- 
rior. It  is  during  this  period  of  growth  that  the 
mind  like  the  body  is  amenable  to  educational  influ- 
ences. There  are  handicrafts  which  can  never  be 
perfectly  acquired  unless  commenced  in  childhood. 
An  adult  may  learn  to  speak  a  foreign  tongue  suffi- 
ciently well  to  be  understood,  but  never  so  well  as  to 
make  it  pass  as  his  vernacular.  So  if  a  limb  be  kept 
during  the  growing  period  in  a  state  of  enforced 
rest,  it  will  shrivel  and  become  atrophied,  while  if  it 
be  kept  constantly  and  energetically  in  action,  it  will 
attain  abnormal  proportions.  In  like  manner  the 
mental  faculties  if,  by  a  judiciously  selected  course  of 
study,  they  be  maintained  during  the  same  growing 
period  in  a  state  of  healthful  activity,  they  will  attain 
a  vigor  which  they  could  not  have  spontaneously  ac- 
quired. But  experience  has  shown  that  in  a  given  indi- 
vidual mind  all  the  faculties  are  not  equally  responsive 
to  the  influences  employed  to  excite  them ;  and  that  of 
many  minds  subjected  to  the  same  disciplinary  regi- 
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men,  no  two  will  strikingly  resemble  each  other  in  the 
results  of  their  development.     In  one  the  imagination 
•will   be  the  prominent  faculty,  in  another  the  under- 
standing.   One  will  find  the  highest  satisfaction  in  the 
study  of  natural  forms,  another  in  the  investigation 
of  natural  forces.     To  one  the  structure  of  language 
will  afford  a  favorite  field  of  inquiry  ;  to  another  the 
creations  that  are  built  up  out  of  it,  poetry,  orator}% 
history,  fiction.     One  will  revel   in  exact  science,  an- 
other in  abstraction  and  speculative  philosophy.     The 
effect,  therefore,  of  disciplinary  training  during  the 
period  of  mental  growth  is  to  develop  and  bring  into 
activity  the  distinctive  characteristics  of  each  mind, 
and  to  discover  the  field  in  which  each  is  most  capable 
of  putting  forth  effort  successfully.     When  this  point 
is  reached,  to  compel  an  individual  to  occupy  himself 
with  efforts  for  which  he  is  constitutionally  unfit,  is  a 
serious  educational  error.     We  are  justified  in  saying, 
therefore,  that  the  work   of  education,   during  the 
period  of  mental  growth,  is,  in  great  measure,  whether 
consciously  to  the  teacher  or  not,  a  tentative  work,  of 
which  the  result  is  to  ascertain,  in  each  particular 
case,  what  the  individual  is  fit  for.     After  that  the 
course  logically  indicated  is  to  occupy  him  with  that 
for  which  he  is  fit. 

During  the  growing  period  the  studies  should  be 
so  varied  as  to  offer  to  every  faculty  of  the  mind  an 
equal  inducement  to  exert  itself — to  provoke  it,  so  to 
say,  to  activity.  If,  in  any  case,  there  should  happen 
to  be  no  predominating  characteristic,  all  the  powers 
will  yield  equally  to  the  solicitation,  and  there  will  be 
produced — ^what  is  so  often  spoken  of  as  desirable, 
and  so  generally  assumed  to  be  universally  attainable. 
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but  which  is  so  rarely  seen — a  truly  rounded  culture. 
The  more  usual  result,  however,  is  that  the  tentative 
process  brings  strongly  out  some  peculiarity,  some 
idiosyncrasy,  which  makes  a  man  more  or  less  one- 
sided in  his  mental  character,  and  incapacitates  him 
for  prosecuting  effort  with  equal  success  indiscrimi- 
nately in  all  directions.  This  point  can  hardly  be 
said  to  have  been  conclusively  reached  until  the  mind 
has  attained  the  period  of  natural  maturity ;  the 
period,  that  is  to  say,  at  which  it  would  mature  if  left 
to  develop  itself  unaffected  by  any  constraining  scho- 
lastic influences.  Previously  to  this  it  retains  more 
or  less  the  plasticity  which  distinguishes  the  period  of 
childhood,  and  is  capable  to  some  extent  of  modifica- 
tion of  character.  At  maturity  it  takes  its  final 
shape,  and  although  by  exercise  it  may  gain  in 
strength,  it  undergoes  no  further  change  in  respect  to 
the  balance  of  its  faculties. 

The  point,  therefore,  at  which,  in  a  continuous 
educational  course,  an  obligatory  curriculum  of  study 
should  give  place  to  unlimited  freedom  of  choice  on 
the  part  of  the  student,  should  be  fixed  rather  with 
reference  to  maturity  in  years  than  to  the  degree  of 
advancement  in  the  four  years'  round  of  college  study 
— a  round  substantial  invariable  for  all  colleges,  how- 
ever they  may  differ  with  each  other  in  the  average 
ages  of  their  students.  If  this  principle  is  admitted, 
the  important  inquiry  will  be,  what  is  that  degree  of 
advancement  in  age,  at  which  a  human  being  may  be 
supposed  to  have  become  so  far  intellectually  de- 
veloped as  to  have  made  his  natural  and  unalterable 
mental  constitution  distinctly  apparent. 

The  answer  to  this  question  may  be  derived  from 
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psycho-physiological  considerations,  or  from  the  gen- 
eral judgment  of  past  generations  as  inferred  from 
the  age  at  which,  during  the  seventeenth,  eighteenth 
and  the  earlier  part  of  the  nineteenth  century,  a  period 
during  which  an  invariable  curriculum   of  study  was 
enforced  in  all  our  colleges,  it  has   been  usual  for 
young  men  to  complete  their  undergraduate  studies. 
Looking  at  this  question  from  the  first  point  of  view, 
it  is  matter  of  common  observation  that  the  human 
form,  in  its  normal  growth,  attains  its  full  dimensions 
at  or  about  the  end  of  the  nineteenth  year,  or  if  there 
is  any  further  growth  after  this  period  it  is  insignifi- 
cant.   What  is  true  of  the  osseous  and  muscular  tissues, 
it  is  reasonable  to  suppose  must  be  equally  so  of  the 
brain  ;  and  in  point  of  fact  it  is  found  that  the  under- 
standing is  fully  developed  in  young  men  and  young 
women  at  an  age  not  over  nineteen.     After  this  age, 
therefore,  all  educational  discipline  persisted  in  in  the 
hope  of  stimulating  into  vigor  and  activity  faculties 
which  have  refused  to  respond  to  the  solicitations  of 
previous  years,  is  for  the  most  part  thrown   away. 
And  from  this  time  forward  there  can  be  no  doubt 
that  the  most  advantageous  results  will  be  obtained 
by  presenting  to  the  mind  only  those  subjects  which 
are  most  in  harmony  with  its  own  constitution  and 
with  which  it  is  most  fitted  to  deal. 

If  again  we  look  for  evidence  of  the  views  of  past 
generations  on  this  subject,  we  shall  arrive  at  a  con- 
clusion entirely  identical  with  the  foregoing.  They 
will  be  found  if  we  can  ascertain  the  average  age  at 
which  young  men  graduated  from  college  a  century 
ago.  Unfortunately  no  one  has  hitherto  endeavored 
to  collect  the  statistics  of  this  question,  and  the  data 


Digitized  by  VjOOQIC 


32 


ELECTIVE  STUDIES. 


are  scattered.  They  can  be  obtained  at  all  only  for 
persons  conspicuous  enough  to  have  had  the  particu- 
lars of  their  lives  recorded  in  cyclopaedias  or  bio- 
graphical dictionaries.  As  the  result  of  a  hasty  and 
extremely  cursory  inquiry,  the  undersigned,  in  his 
annual  report  for  1880,  presented  a  list  of  eighty-one 
eminent  men,  all  of  them  graduates  of  the  early  years 
of  this  century  or  earlier,  and  none  of  whom  graduated 
at  a  more  advanced  age  than  eighteen.  In  a  recent 
inquiry  of  the  same  kind,  six  hundred  consecutive 
pages  of  a  cyclopaedia  have  been  examined,  and  in 
these  have  been  found  notices  of  two  hundred  and 
thirty  persons,  whose  ages  at  graduation  were  given, 
of  whom  none  graduated  later  than  the  middle  of  this 
century,  and  most  of  whom  belonged  to  the  two  cen- 
turies preceding.  As  to  graduating  ages,  these  two 
hundred  and  thirty  are  distributed  as  follows : 


Age. 

Number. 

Age. 

Number. 

9    .     .     .     .         I 

20    ...     .      24 

13 

3 

21     . 

22 

14 

3 

22     . 

23 

15 

7 

23     . 

18 

16 

6 

24    . 

10 

17 

19 

25     . 

6 

18 

36 

26    . 

8 

19 

43 

31     . 

I 

Total  to  19 

118 

Total  20  to  31 

112 

It  appears  from  this  exhibit,  that  the  age  at  which 
the  largest  number  graduated  was  nineteen,  and  the 
age  at  which,  next  in  order,  graduations  were  most 
numerous,  was  eighteen.  The  average  age,  of  all  up 
to  nineteen  inclusive,  was  seventeen  and  a  half.  The 
average  of  the  entire  number  was  19.87,  which,  as  will 
be  seen  from  the  statement  given  earlier  in  this  re- 
port, corresponds  very  nearly  to  the  average  age  of 
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our  Students  at  present  at  the  end  of  the  Sophomore 
year.  In  an  inquiry  like  the  present,  however, 
graduation  at  advanced  ages  (above  twenty-three,  for 
example)  should  be  allowed  little  weight ;  for  there 
are  many  young  men,  those  of  limited  means  espe- 
cially, whose  entrance  into  college  is  by  force  of  cir- 
cumstances delayed  much  beyond  the  time  when  they 
would  willingly  have  entered,  had  it  been  possible.  In 
the  college  class  of  the  undersigned,  for  instance,  in 
which  the  average  age  at  entrance  was  about  fifteen, 
there  were  three  or  four  over  twenty-five,  and  one  over 
thirty-two.  It  is  furthermore  to  be  observed  that,  in  the 
above  enumeration,  numerous  graduates  of  the  U,  S. 
Military  Academy  are  included ;  and  that,  for  some 
reason  not  apparent,  but  possibly  political,  the  aver- 
age age  of  graduation  is  considerably  more  advanced 
in  the  Academy  than  in  civilian  colleges. 

The  conclusion  is  therefore  justified,  on  all  grounds 
on  which  the  question  can  be  placed,  that  after  the 
age  of  about  nineteen  years,  it  is  the  most  judicious 
educational  policy  to  adapt  the  studies  of  the  indi- 
vidual to  his  clearly  ascertained  mental  characteristics. 
This  may  be  done  either  by  prescribing  to  him  such 
a  course  of  study  as  his  instructors  may  judge,  as  the 
result  of  observation,  to  be  best  adapted  to  his  ca- 
pacities, and  therefore  most  likely  to  be  profitable 
to  him,  and  requiring  him  to  pursue  it ;  or  by  giving 
to  himself  the  liberty  to  choose  such  as  are  most  in 
harmony  with  his  tastes.  Either  course  will  naturally 
lead  to  results  substantially  similar ;  but  better  than 
either  would  be  a  combination  of  the  two — that  is  to 
say,  to  permit  the  student  to  choose,  but  to  require  him 
to  submit  his  choice  to  his  instructors  for  ratification. 
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The  plan  of  elective  study  adopted  in  this  College 
in  1880  was  in  accordance,  in  the  main,  with  this 
theory.  An  almost  unlimited  freedom  in  the  choice 
of  studies  was  permitted  to  the  Junior  and  the  Senior 
classes,  history,  political  economy,  and  the  English 
language  and  literature  only  being  obligatory  ;  these 
being  regarded  not  as  disciplinary  studies,  but  as 
being  a  part  of  that  knowledge  which  should  be 
possessed  by  every  well-educated  man.  From  the 
reports  of  the  undersigned  for  the  years  1882  to  i885 
inclusive,  it  appears  that  the  consequences  following 
the  introduction  of  this  system,  in  the  improvement 
of  the  scholarship  of  the  Junior  and  Senior  classes, 
were  striking  and  palpable.  In  Nov.,  1884,  however, 
the  freedom  of  election  in  the  Junior  class  was  largely 
restricted,  being  reduced  from  eleven  hours  per  week 
to  five.  As  this  change  was  directed  after  the 
academic  year  1884-5  was  considerably  advanced,  and 
therefore  after  the  elections  for  the  year  had  already 
been  made,  it  could  not  be  carried  into  effect  until 
October,  i885,  and  it  is  as  yet  too  early  to  draw  any 
inferences  as  to  the  consequences  of  the  change  as 
regards  scholarship  ;  the  records  which  have  been 
gathered  under  the  new  system  covering  a  period  of 
only  four  months.  One  result,  however,  which  was 
not  anticipated  and  was  certainly  not  intended,  has 
been  to  reduce  considerably  the  number  of  persons 
electing  the  modern  languages,  especially  the  Ger- 
man, after  the  Sophomore  year.  The  new  rules  pro- 
hibit to  the  two  lower  classes  the  choice  of  any  foreign 
language  but  the  French  or  German,  unless  for  very 
special  reasons  approved  by  the  head  of  the  depart- 
ment ;  and  they,  moreover,  require  that  the  language 
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originally  elected  in  the  Freshmen  year  shall  be  per- 
sisted in  to  the  end  of  the  Junior  year,  if  any  modern 
language  is  chosen  in  that  year  at  all.  But  inasmuch 
as  no  modern  language  is  among  the  compulsory 
studies  of  the  Junior  year,  it  happens  that  the  privi- 
lege allowed  to  the  Juniors  in  this  matter  is  negative 
rather  than  positive — that  is,  not  a  privilege  to  elect 
a  modem  language,  but  a  privilege  not  to  elect  any 
at  all.  Thus  it  happens  that  the  operation  of  the  rule 
is  prejudicial  to  the  department,  and  reduces  rather 
than  increases  the  attention  paid  to  the  modern 
languages  in  College.  It  is  worth  consideration 
whether  the  system  as  it  existed  previously  to  Nov., 
1884,  might  not,  with  propriety,  be  restored. 

The  following  statements  will  show  the  relative 
numbers  of  individuals  who  have  this  year  elected 
each  of  the  several  studies  offered  to  their  choice. 

I.   STUDIES  ELECTIVE  BY  BOTH  JUNIORS  AND  SENIORS. 


Seniors.           Juniors. 

Total. 

Number  in  class        ....         60                   57 

117 

Greek 

38                    i8* 

56 

Latin 

31                    17* 

48 

Mathematics 

8                    27 

35 

Physics 

20                   35 

65 

Botany 

9                   23 

32 

French 

27                   22 

49 

German 

16                    13 

29 

Spanish 

20                     I 

21 

Italian 

4                      2 

6 

*  Besides  this  elective  Greek  and  Latin,  the  same  languages 

are  compulsory 

for  the  Junior  class,  two  h 

ours  ] 

3er  w 

eek  throughout  the  year. 

STUDIES  ELECTIVE  BY  SENIORS  ONLY. 

Number  electing. 

Number  in  class 60 

English 24 

Astronomy      ........  40 

Philosophy 21 
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Number  electing. 

Chemistry ii 

Political  Economy 15 

Constitutional  History  of  Europe             ...  16 

Constitutional  History  of  England           ...  8 

Geology 17 

Anglo-Saxon 24 

Hebrew 3 

MODERN  LANGUAGES  ELECTIVE  BY  SOPHOMORES  AND  FRESHMEN. 

Sophomores.  Freshmen.  Total. 

Number  in  class         .        .        •        59                      68  127 

French             ...        33                       37  70 

German            ...        23                       31  54 

Italian              ...          2  2 

Spanish            .         .         .           i  I 

The  relative  numbers  in  the  entire  College  electing 
modern  languages  are  : 

Numbers  electing. 

Total  number  of  students 247 

Number  electing  French 1 19 

"  '•        German 83 

"  "        Spanish 22 

Italian 8 

Attention  was  called  in  the  last  annual  report  of 
the  undersigned  to  the  fact  that  the  study  which  had 
been  elected  by  the  largest  number  free  to  choose, 
was  the  Greek.  For  every  previous  year  since  the 
system  was  established,  both  Latin  and  physics  had 
stood  above  this  language  in  the  order  of  apparent 
acceptability.  In  the  present  year  physics  has  re- 
sumed its  advantage,  but  Greek  continues  to  lead  all 
the  rest.  What  makes  this  the  more  remarkable  is 
that  Greek  is  compulsory  during  three  years  of  the 
course  a'nd  yet  is  a  favorite  elective  besides.  It  is 
gratifying  also  to  note  that  so  severe  a  study  as  the 
mathematics  is  sensibly  gaining  in  favor,  and  com- 
mands the  choice  of  a  third  part  of  the  number  to 
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whom  it  is  offered.  Among  Senior  electives,  astron- 
omy, as  usual,  easily  leads  ;  and  Anglo-Saxon  has 
made  an  extraordinary  advance,  having  the  preceding 
year  been  elected  by  only  a  single  individual. 

The  Department  of  Modern  Languages. — Instruc- 
tion in  the  principal  languages  of  western  continental 
Europe,  after  having  been  attempted  once  or  twice  in 
the  earlier  history  of  the  College  with  imperfect  suc- 
cess, was  finally,  in  1880,  permanently  established  as 
a  part  of  our  scheme  of  undergraduate  instruction, 
and  it  has  been  maintained  to  the  present  time  with 
results,  in  an  educational  point  of  view,  quite  satis- 
factory. In  1 88 1  a  scheme  of  instruction  in  this  de- 
partment was  planned  and  approved  by  the  trustees, 
extremely  comprehensive  in  its  character,  contem- 
plating a  continuous  course  in  each  language  from 
the  first  rudiments  up  through  its  philology  and 
literature,  covering  the  whole  undergraduate  period 
and  finding  its  culmination  in  the  department  of 
graduate  instruction.  And  considering  the  fact  that 
undergraduate  students,  at  the  time  of  their  entrance, 
are  in  many  cases  to  some  extent  familiar  with  one  or 
more  of  the  modern  languages,  it  was  provided  that, 
for  purposes  of  instruction  in  these  languages,  stu- 
dents should  be  classified  according  to  their  pro- 
ficiency, and  without  reference  to  the  degree  of  their 
advancement  in  college  standing.  In  this  way  it  was 
possible  from  the  beginning  to  form,  in  some  lan- 
guages, classes  of  different  grades  ;  but  with  the 
progress  of  time  the  number  of  such  grades  naturally 
increased  ;  and  the  lapse  of  some  years  was  necessary 
before  the  entire  scheme  was  fully  represented  in 
practice.     The   gradual   increase   in  the  number  of 
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sections  or  classes  under  instruction,  involved  of 
necessity,  an  increase  in  the  number  of  instructors  ; 
and  it  was  only  by  experiment  that  it  could  be 
definitely  ascertained  what  the  permanent  strength  of 
the  corps  of  instruction  in  the  department  ought  to 
be.  It  is  now  more  than  a  year  since  this  point  has 
been  made  so  clear  as  to  suggest  the  expediency  of 
organizing  the  department  in  such  a  manner  as  to 
secure  stability  in  the  personnel  and  the  methods  of 
all  its  ramifications.  It  would  be  possible,  no  doubt, 
to  maintain  nominally  a  system  of  instruction  in  all 
these  languages,  by  employing  teachers  who  would 
be  content  to  serve  for  brief  periods  with  very 
moderate  remuneration,  and  to  replace  them  on  their 
retirement  with  others  of  the  same  grade  ;  but  if  our 
instruction  is  to  have  a  substantial  value,  if  we  desire 
to  produce  scholars  and  not  mere  sciolists,  each  one 
of  the  branches  of  this  department  must  be  repre- 
sented in  it  by  a  man  who  is  himself  a  scholar  and  an 
authority.  In  other  words,  ultimately,  an  inde- 
pendent chair  must  be  created  for  each  of  the 
principal  modern  languages,  a  policy  which  was 
inaugurated  in  our  College,  prematurely  as  it  proved, 
half  a  century  ago.  But  in  anticipation  of  the  full 
maturity  of  our  system,  it  is  apparently  indispensable 
that  there  should  be  appointed  adjuncts  to  the  princi- 
pal professor  sufficiently  compensated  to  insure  their 
permanence  in  office,  and  thus  to  secure  to  our  teach- 
ing of  modern  languages  that  thoroughness  and  con- 
sistency from  year  to  year  which  permanence  only 
can  make  possible.  We  have  already  a  professorship 
of  German,  filled  by  a  very  accomplished  professor 
who  is  occupied  mainly  with  the  literary  side  of  the 
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subject.  For  the  philological  branch  we  have  a 
scholar  who  adds  to  his  knowledge  of  German  an 
acquaintance  with  the  Scandinavian  languages  and 
literature,  in  which  he  is  unsurpassed  by  any  scholar 
in  this  country,  and  whom  it  would  be  a  serious  mis- 
fortune to  our  College  to  lose.  In  French  philology 
we  have  also  an  instructor  of  whom,  in  his  specialty, 
we  are  justified  in  making  the  same  observation. 
These  gentlemen  have  been  attracted  to  our  College 
in  view  of  its  avowed  purpose  to  build  up  here  a 
model  school  for  instruction  in  the  modern  languages 
and  their  literature  ;  and  in  the  hope  of  making 
themselves  permanently  useful  here.  The  under- 
signed, convinced  of  the  necessity  of  placing  this  de- 
partment upon  a  more  satisfactory  footing  than  it 
occupies  at  present,  and  satisfied  of  the  superior  merit 
of  the  instructors  above  mentioned,  ventures  to  renew 
here  the  recommendation  of  his  last  annual  report, 
that  these  gentlemen  be  promoted  to  the  grade  of 
adjunct  professors  in  the  department  of  Modern 
Languages. 

Department  of  Philosophy,  Ethics,  and  Psychology. 
— At  the  meeting  of  the  trustees,  held  June  i,  1885, 
a  communication  was  laid  before  the  Board  from  the 
Professor  of  Philosophy,  Ethics,  and  Psychology, 
representing  the  need  of  some  assistance  in  his  de- 
partment in  order  to  secure  satisfactory  instruction 
in  the  variety  of  subjects  for  which  he  is  made 
responsible.  These  subjects  embrace  Logic,  Ethics, 
Psychology,  and  the  History  of  Philosophy,  with 
undergraduate  students  ;  the  history  of  Philosophical 
Theories  of  Government,  with  students  of  the  School 
of  Political  Science  ;  together  with  advanced  courses 
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in  any  of  these  subjects  which  may  be  demanded  by 
students  in  the  Graduate  Department.  '  The  profes- 
sor represented  that  to  perform  thoroughly  all  the 
work  assigned  him  in  the  programme  was  beyond  his 
strength  ;  and  he  asked  that  an  adjunct  might  be 
appointed  to  divide  with  him  the  burden.  The  com- 
munication was  referred  to  the  Committee  on  the 
Course  and  Statutes  with  instructions  to  inquire  and 
report.  The  undersigned,  in  letters  addressed  to 
members  of  the  committee,  endeavored  to  reinforce 
the  considerations  presented  by  the  professor,  by 
pointing  out  to  what  a  degree  our  College  is  at  a  dis- 
advantage when  compared  with  sister  institutions 
which  come  most  directly  into  a  competition  with  us, 
and  by  bringing  strongly  to  their  attention  the  hardly 
creditable  fact  that,  at  present,  no  instruction  at  all  is 
given  in  our  College  in  the  important  subject  of 
Ethics.  Inasmuch  as  the  long  vacation  of  the  sum- 
mer immediately  succeeded  this  reference,  no  report 
was  made  by  the  committee  until  the  following 
November,  at  which  time  a  report  was  presented 
recommending  that  the  relief  asked  for  be  granted, 
provided  it  should  appear  to  the  Finance  Committee 
that  the  state  of  the  funds  would  justify  the  conse- 
quent increase  of  expenditure.  The  recommendation- 
of  this  committee  was  consequently  referred  to  the 
Committee  on  Salaries,  and  in  December  following  a 
resolution  was  reported  and  adopted  authorizing  the 
appointment  of  an  additional  Fellow  to  give  instruc- 
tion in  the  Department  of  Philosophy,  Ethics,  and 
Psychology,  and  to  hold  office  from  the  first  day  of 
July,  1886,  at  an  annual  salary  of  $500. 

Unfortunately,  this  provision  by  no  means  meets 
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the  exigency.  What  the  professor  asked  for,  and 
what  he  needed  for  the  thorough  discharge  of  all  the 
duties  imposed  upon  his  chair,  was  a  person  qualified 
to  assume  the  entire  responsibility  for  some  one  or 
more  of  the  complete  subjects  entrusted  to  his  de- 
partment. This  is  a  thing  not  to  be  expected  from  a 
juvenile  and  inexperienced  Fellow  ;  while  a  scholar 
of  more  maturity  and  one  adequately  qualified  for 
such  a  charge  could  not  be  expected  to  serve  for  the 
meagre  compensation  of  five  hundred  dollars  per 
annum.  Moreover,  the  relief  offered  was  postponed 
to  the  distant  future,  when  the  need  was  immediate 
and  urgent.  By  a  fortuitous  concurrence  of  events, 
however,  it  has  been  made  possible  to  provide  satis- 
factorily for  the  wants  of  the  present  year.  Mr. 
Nicholas  Murray  Butler,  Ph.D.,  a  graduate  of  the 
College  of  1882,  distinguished  before  graduation  for 
unusual  proficiency  in  philosophic  studies,  and  ever 
since  indefatigably  occupied  in  the  prosecution  of 
similar  studies,  who  had  also  heretofore  been  a  vol- 
untary assistant  in  the  Department  of  Philosophy, 
tendered  his  services  to  meet  the  classes  in  that 
department  when,  during  the  early  part  of  the  first 
session,  the  precarious  health  of  the  professor  inter- 
fered with  the  regularity  of  his  attendance  ;  and  when 
later  the  professor  was  obliged  to  ask  from  the  Trus- 
tees a  leave  of  absence  of  some  duration,  he  was 
charged  by  the  President,  by  authority  of  the  Trus- 
tees, with  all  the  work  of  the  department  in  the 
School  of  Arts,  embracing  both  graduate  and  under- 
graduate instruction.  Mr.  Butler  has  thrown  himself 
into  the  work  with  great  zeal,  and  has  done  much 
more  than  the  strict  requirements  of  duty  would  have 
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demanded.  In  addition  to  the  hours  assigned  in  the 
programme  to  the  professor  with  the  undergraduates, 
he  has  maintained  two  classes  of  volunteers  in  Ethics, 
one  of  Juniors  and  the  other  of  Seniors,  giving 
to  each  two  lectures  weekly.  And  with  graduate 
students  he  has  delivered  two  courses  of  lectures 
occupying  four  hours  per  week,  although  the  number 
of  students  applying  for  this  instruction  was  not  in 
either  case  sufficient,  under  the  rules,  to  make  the 
holding  of  the  course  imperative.  AH  this  work, 
more  than  twice  what  is  prescribed  to  the  department 
in  the  official  scheme,  has  been  done  in  an  entirely 
satisfactory  manner  ;  so  that  the  absence  of  the  pro- 
fessor has  not  operated  prejudicially  to  the  interests 
of  the  students. 

In  regard  to  the  future,  the  prospect  is  less  satis- 
factory. We  have  reason  to  expect  that  the  profes- 
sor will  be  at  his  post  on  the  first  of  October  next ; 
but  it  is  hardly  probable  that  he  will  avail  himself  of 
the  permission  granted  him  of  nominating  a  Fellow 
to  assist  him  in  the  business  of  his  department ;  for 
the  reason  that  the  assistance  thus  conceded  is  not  of 
the  kind  to  meet  the  exigency.  Five  distinct  sub- 
jects are  assigned  to  this  department,  viz.,  Logic, 
Ethics,  Psychology,  the  History  of  Philosophy,  and 
Philosophical  Theories  of  Government.  Each  of 
these  is  sufficient  to  give  occupation  to  one  man, 
especially  in  an  institution  which  proposes  to  provide 
for  the  instruction  of  graduates  as  well  as  of  under- 
graduates. The  History  of  Philosophy,  indeed, 
might  alone  furnish  material  for  a  number  of  profes- 
sors, and  some  of  our  sister  universities  are  making 
provision  accordingly.     In  the  progress  of  time  Co- 
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lumbia  College  will  probably  do  the  same,  but  her 
urgent  present  need  is  provision  for  one  only  of  the 
subjects  above  named  which,  though  of  paramount 
importance  in  the  education  of  the  young,  has  for  a 
number  of  years  been  totally  neglected  with  us. 
This  subject  is  Ethics,  or  the  philosophic  theories  of 
right  and  wrong,  a  subject  as  to  which  just  ideas  are 
of  more  value  to  the  individual  man  than  he  can 
gather  from  all  the  remaining  subjects  associated  with 
it  in  this  department — Logic,  Philosophy,  Mental 
Science,  and  Philosophical  Jurisprudence  put  together. 
The  professor,  ever  since  his  election,  has  given  his 
nearly  exclusive  attention  to  Philosophy  and  Psy- 
chology, and  has  made  no  attempt  to  give  instruction 
in  Ethics.  He  explains  the  omission  by  representing 
that  to  carry  on  so  many  branches  of  instruction  at  the 
same  time  is  unreasonably  to  overtask  his  strength. 
It  is  indeed  certain  that  to  multiply  the  number  of 
topics  intrusted  to  a  teacher  is  to  incur  the  danger  of 
degrading  the  quality  of  his  teachings  in  all  of  them. 
On  this  account  it  is  greatly  to  be  desired  that  there 
should  be  appointed  an  assistant  in  this  department 
possessing  such  familiarity  with  the  principles  of 
moral  philosophy,  and  such  experience  in  imparting 
knowledge  to  young  men,  as  to  repair  the  serious  de- 
fect at  present  existing  in  our  scheme  of  instruction 
in  this  department.  The  gentleman  who  has  been  in 
charge  of  the  department  ad  interim  since  December 
last  has  proved  himself  to  be  possessed  in  an  eminent 
degree  of  the  qualities  necessary  to  fulfil  the  duties 
of  such  a  position  satisfactorily,  and  the  undersigned 
most  earnestly  recommends  that  the  appointment 
asked  for  be  conferred  upon  him. 


Digitized  by  VjOOQIC 


44  FELLOWS  AS  ASSISTANTS, 

Fellows  as  Assistants, — It  is  impossible,  in  any 
school  or  college,  to  verify  to  what  extent  learners 
are  faithful  in  their  work,  and  how  thoroughly  they 
become  possessed  of  the  knowledge  which  it  is  their 
duty  to  acquire,  without  holding  them  to  account  by 
means  of  frequent  and  searching  examinations.  Such 
examinations,  commonly  called  recitations,  form  ac- 
cordingly an  important  part  of  the  business  of  every 
college  officer  engaged  in  instruction.  Long  con- 
tinued and  universal  usage  have  fixed  the  duration  of 
such  exercises  at  one  hour  each.  Experience  has 
furthermore  shown  that,  within  the  limited  period  of 
one  hour,  it  is  impossible  to  make  a  satisfactory  test 
of  the  thoroughness-  with  which  she  student  has 
accomplished  his  prescribed  task  in  more  than  about 
a  dozen  individual  cases.  Yet  it  is  no  uncommon 
thing  in  a  college  for  an  instructor  to  be  obliged  to 
hold  recitations  with  classes  or  sections  embracing 
thirty  or  forty  students  each.  In  case  he  has  so  many 
as  three  to  five  hours  allotted  to  him  with  these, 
weekly  (which  is  rarely  the  case),  he  may  be  able  to 
hold  each  individual  student  to  account  about  once  a 
week  ;  if  he  has  but  one  hour  weekly,  once  a  month. 
The  results  of  examinations  so  rarely  held  can  form  but 
a  narrow  basis  of  evidence  on  which  to  enable  a  teacher 
to  form  a  judgment  of  the  proficiency  of  a  student. 
And  the  same  infrequency  offers  a  dangerous  tempta- 
tion to  the  student  to  neglect  his  work  or  to  perform 
it  in  only  a  perfunctory  way.  For  he  is  aware  that 
there  are  always  three  or  four  chances  to  one  against 
his  being  called  up,  and  when  that  accident  has  really 
happened  to  him,  he  feels  quite  secure  against  its  recur- 
rence for  several  successive  exercises  next  following. 
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There  are  two  expedients  by  means  of  which  it  is 
possible  to  guard  against  the  prejudicial  consequences 
of  a  state  of  things  like  this.  The  first  is  that  which 
is  practised  in  the  military  and  naval  schools  of  the 
government,  to  divide  the  classes  into  squads  em- 
bracing each  not  more  than  ten  or  twelve  individuals, 
so  as  to  insure  the  certainty  that  every  one  will  be 
held  to  account  at  every  meeting ;  and  the  other  is, 
to  prepare  questions  to  which  every  individual,  what- 
ever the  number  in  the  class  may  be,  shall  be  required 
to  return  written  answers  on  the  spot.  Either  of 
these  expedients  exacts,  as  a  condition  of  its  possi- 
bility, an  increase  in  the  strength  of  the  staff  of  in- 
struction ;  the  first,  because  each  squad  must  have  its 
own  examiner ;  and  the  second,  because  the  examina- 
tion of  thirty  or  forty  written  papers  after  each  hour 
of  class  instruction,  involves  a  labor  of  a  magnitude 
and  kind  too  heavy  to  be  reasonably  imposed  upon 
the  head  of  a  department,  and  which  cannot  be  so 
imposed  without  seriously  interfering  with  his  higher 
usefulness. 

It  is  a  wise  policy,  therefore,  to  provide  the  pro- 
fessor with  one  or  more  young  assistants,  competent 
to  hold  oral  examinations  of  small  sections,  or  to  pass 
upon  the  quality  of  written  performances  prepared 
under  the  direction  of  the  chief.  It  is  this  policy 
which  has  been  under  experiment  in  our  College  for 
the  past  several  years,  with  results  constantly  and 
increasingly  satisfactory. 

Moreover  while  thus  greatly  adding  to  the  effi- 
ciency of  our  system  of  instruction,  we  have  been 
enabled  by  the  same  means  to  afford  to  a  number  of 
promising  young  men  desirous  of  prosecuting  studies 
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in  various  departments  of  letters  and  science  beyond 
the  limits  of  the  undergraduate  course,  the  oppor- 
tunity to  continue  their  connection  with  the  College  in 
the  Graduate  Department,  and  thus  to  qualify  them- 
selves for  pursuing  a  literary,  scholastic,  or  scientific 
career,  which  may  be  creditable  both  to  them  and  to 
the  College.  There  are  among  our  graduates  every 
year  a  number  who  are  only  deterred  from  the  prose- 
cution of  advanced  studies  for  two  or  three  additional 
years,  by  the  consideration  of  expense.  For  these 
the  stipend  attached  to  the  Fellowship,  though  mod- 
est, is  sufficient  to  remove  the  difficulty  ;  and  it  is 
always  possible,  therefore,  to  fill  the  places  of  those 
who  retire,  from  the  ranks  of  new  candidates,  who 
are  moreover  usually  among  the  choice  scholars  of 
their  several  classes. 

The  question  is  sometimes  asked  whether  it  is  pos- 
sible that  young  men  recently  from  the  ranks  of 
undergraduates  in  college  can  be  properly  qualified  to 
figure  as  teachers  of  others  only  two  or  three  years 
behind  them  in  age  and  scholastic  experience.  The 
reply  is  that,  in  some  respects,  they  are  better  quali- 
fied for  this  duty  than  even  the  learned  and  mature 
men  who  stand  at  the  head  of  the  several  depart- 
ments. For  the  very  reason  that  they  are  of  recent 
emergence  from  undergraduate  life,  they  can  place 
themselves  more  nearly  at  the  standpoint  of  the 
student,  can  see  more  clearly  the  nature  of  his  diffi- 
culties, and  show  him  with  better  effect  how  to  sur- 
mount them.  This  point  is  very  happily  presented 
by  the  Faculty  of  Yale  College  in  a  report  on  the 
course  of  instruction  in  that  institution  made  nearly 
fifty    years    ago.     "There   is   wanted,    on   the   one 
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hand,"  say   the  reporters,  "  the  experience  of  those 
who  have  been  long  resident  at  the  institution,  and 
on  the  other,   the  fresh  and  minute  information  of 
those  who.  having  more  recently  mingled  with   the 
students,  have  a  distinct  recollection  of  their  peculiar 
feelings,  prejudices,  and  habits  of  thinking.     At  the 
head  of  each  great  division  of  science,  it  is  necessary 
that  there   should   be   a   professor,    to    superintend 
the  department,  to  arrange  the  plan  of  instruction,  to 
regulate  the  mode  of  conducting  it,  and  to  teach  the 
more  important  and   difficult  parts   of   the   subject. 
But  students  in  a  college  who  have  just  entered  on 
the  first  elements  of  science,  are  not  principally  occu- 
pied with  the  more  abstruse  and  disputable  points. 
Their  attention   ought  not  to  be  solely  or  mainly 
directed  to  the  latest  discoveries.     They  have  first  to 
learn  the  principles  which  have  been  in  a  course  of 
investigation  through  successive  ages  and  have  now 
become  simplified   and  settled.     Before  arriving   at 
regions  hitherto  unexplored  they  must  pass  over  the 
intervening  cultivated  ground.     The  professor  at  the 
head  of  a  department,  may  therefore,  be  greatly  aided, 
in  some  parts  of  the  course  of  instruction,  by  those 
who  are  not  so  deeply  versed  as  himself,  in  all  the 
intricacies  of  the  science.     Indeed,  we  doubt  whether 
elementary  principles  are  always  taught  to  the  best 
advantage  by  those  whose  researches  have  carried  them 
so  far  beyond  these  simpler  truths  that  they  come 
back  to  them  with  reluctance  and  distaste.     Would 
Sir  Isaac  Newton  have  excelled  all  others  of  his  day 
in  teaching  the  common  rules  of  Arithmetic  ?   Young 
men  have   often  the   most  ardor  in  communicating 
familiar  principles,    and   in    removing   those  lighter 
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difficulties  of  the  pupil  which,  not  long  since,  were 
found  lying  across  their  own  path."  No  argument 
could  apparently  be  more  convincing  in  favor  of  the 
system  which  we  have  recently  adopted  there. 

Prize  Fellowships  and  Scholarships. — By  resolu- 
tions of  the  trustees  adopted  April  3,  1871,  there 
were  established  two  prize  Fellowships  of  the  value 
of  five  hundred  dollars  per  annum  each,  to  be  awarded 
to  the  most  meritorious  students  in  the  graduating 
class  of  each  year,  in  letters  and  science,  as  ascertained 
by  competitive  examination,  and  to  be  held  for  the 
term  of  three  years  from  the  date  of  appointment. 
At  the  same  time  were  established  twelve  prize 
scholarships,  later  increased  to  fourteen,  of  the  value 
of  one  hundred  dollars  each,  to  be  awarded  to  the 
most  meritorious  undergraduate  students,  for  superior 
proficiency  in  different  branches  of  study,  also  to  be 
ascertained  by  competitive  examination.  Under 
these  resolutions  there  have  been  appointed  up  to 
the  present  time,  nineteen  prize  Fellows,  the  awards 
in  some  years  having  failed,  either  from  the  non-ap- 
pearance of  candidates  or  from  the  unsatisfactory 
performances  of  competitors  ;  but  in  the  cases  in 
which  appointments  have  been  made,  the  subsequent 
career  of  the  Fellows  appointed  has  been  such  as  to 
justify  in  an  eminent  degree  the  wisdom  of  the 
policy.  In  the  year  1883,  the  Faculty  of  the  College, 
for  reasons  then  assigned,  petitioned  the  Trustees  to 
discontinue  the  practice  of  awarding  these  Fellow- 
ships by  competitive  examination,  and  to  authorize 
nominations  to  the  same  to  be  made  directly  by  the 
Faculty  themselves,  subject  to  confirmation  by  the 
Trustees.     To  this  proposition  the  Trustees  acceded. 
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In  the  meantime  the  prize  scholarships  have  con- 
tinued to  be  awarded  to  undergraduates  by  competi- 
tive examination  as  before.  It  appears  now,  at 
length,  that  this  system  does  not  work  advantage- 
ously. It  was  designed  and  hoped  that  it  might 
prove  a  stimulus  to  emulation  and  so  to  elevate  the 
general  standard  of  attainment  in  all  branches  of 
study  in  the  College.  This  anticipation  has  not  been 
realized  ;  and  the  manner  in  which  the  legitimate 
operation  of  the  proposed  test  has  been  practically 
neutralized,  though  easy  of  explanation,  need  not  be 
enlarged  upon  here.  The  subject  is  mentioned  for 
the  purpose  of  recommending  an  inquiry  by  a  com- 
mittee of  the  trustees  as  to  the  expediency  of  discon- 
tinuing the  award  of  prize  scholarships  according  to 
the  present  method,  and  of  adopting  some  plan  for 
the  application  of  the  sum  now  annually  devoted  to 
that  purpose  in  some  way  more  likely  to  be  eflfectual 
in  accomplishing  the  objects  aimed  at  in  this  appro- 
priation. 

The  Graduate  Department, — The  history  of  Col- 
umbia College  naturally  divides  itself  into  three  dis- 
tinct periods,  characterized  severally  by  the  extent  of 
the  educational  operations  carried  on  during  their 
continuance.  The  first,  which  was  much  the  most 
extended  in  duration,  occupied  about  a  century  after 
the  foundation  of  the  College  in  1 754.  The  course 
of  instruction  during  this  period  was  confined  mainly 
to  the  studies  called  par  eminence  disciplinary,  viz.  : 
Latin,  Greek,  and  the  Pure  Mathematics.  The  only 
subject  additional  to  these  which  was  continuously 
provided  for  from  the  beginning  was  Moral  Phi- 
losophy.   The  elements  of  the  Physics  and  Chemistry 
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were  taught  to- a  limited  extent,  and  a  little  Natural 
History  was  embraced  in  the  prospectus,  but  was 
taught  hardly  more  than  in  name. 

It  is  true  that,  very  early  in  the  history  of  the  College, 
there  was  opened  by  the  corporation  a  School  of 
Medicine,  which  was  also  revived  after  the  Revolution 
and  maintained  a  feeble  existence  down  to  1810  ;  but 
the  total  number  of  its  graduates  was  not  so  much  as 
one  annually,  although  it  must  be  recorded  to  its 
credit,  that  the  name  of  one  of  these  was  Valentine 
Mott.  A  chair  of  Law  was  also  created  near  the 
close  of  the  last  century,  which  was  filled  by  a  very 
eminent  man,  but  the  School  of  Law  which  began 
with  him  ended  with  him  also.  Notwithstanding, 
however,  these  occasional,  and  on  the  whole  abortive, 
attempts  to  enlarge  the  scope  of  its  educational  op- 
erations during  this  centurial  period,  the  institution 
remained  practically,  throughout  its  continuance,  in 
the  strictest  sense  a  School  of  the  Liberal  Arts. 
This  may  therefore  be  distinguished  as  its  gymnasial 
period. 

The  dawn  of  the  second  period  in  this  history 
appeared  in  1855,  in  the  adoption  of  a  resolution  to 
appoint  a  committee  to  inquire  into  the  actual  con- 
dition and  the  past  history  of  the  scheme  of  instruc- 
tion in  the  College,  and  to  report  such  measures  as 
might  seem  to  them  to  be  best  adapted  to  increase 
its  efficiency.  The  committee  appointed  under  this 
resolution  went  into  a  very  wide  range  of  inquiry, 
involving  an  examination  of  all  the  professors  in  the 
College,  and  answers  to  written  questions  addressed 
to  eminent  educators  all  over  the  Union,  the  body  of 
evidence  thus  gathered  having  been  published  after- 
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wards  in  a  volume  of  750  pages.     The  result  was  the 
adoption,  in  addition  to  the  academic  course,  which 
was  to  be  maintained  as  heretofore,  of  a  scheme  em- 
bracing a  number  of  so-called  university  courses,  to 
be  conducted  in  some  instances  by  non-resident  pro- 
fessors, or  professors  belonging  to  other  institutions. 
The   scheme  as  a  whole  was  too  advanced  for  the 
popular  appreciation,  and  it  hence  proved  education- 
ally and  financially  a  failure  ;  but  one  outgrowth  of  it 
survived,  and  achieved  a  signal  success,  of  which  we 
have  an  enduring  and  visible  evidence  to-day  in  the 
existence  and  celebrity  of  our  present   Law  School. 
With  the  opening  of  this  Law  School,  in  i858,  com- 
menced the  second  era  in  the  history  of  our  College, 
w^hich   may   be   called   the    period    of    Professional 
Schools.      Two  years   after   the   commencement   of 
operations   in   the    Law   School,    negotiatons    were 
opened  with  the  College  of  Physicians  and  Surgeons, 
the  institution  which,  early  in  the  century,  had  sup- 
planted   and    practically   extinguished    the   original 
Medical  School  of  Columbia  College,  by  which  that 
institution  became,  for  educational  purposes,  a  branch 
of  the  College,  an  alliance  which  continues  to  exist. 
In  1864  the  doors  were  first  opened  of  the  Columbia 
College  School  of  Mines,  of  which,  as  the  name  im- 
plies, the  original  intent  was  to  prepare  a  class  of  men 
to  meet  a  demand  then  beginning  to  be  lively,  com- 
petent to  direct  the  great  mining  industries  of  the 
interior  and  the  western  coast  of  this  continent.    The 
success  of  this  school  led  early  to  an  enlargement  of 
the  plan  of  its  operations,  and  this  tendency  to  ex- 
pansion has  continued  to  produce  its  effect  until,  from 
a  single  school,  the  School  of  Mines  has  developed  to 
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a  cluster  of  seven  schools,  embracing  Mining  Engineer- 
ing, Civil  Engineering,  Metallurgy,  Practical  Geology, 
Analytic  and  Applied  Chemistry,  Architecture,  and 
Sanitary  Engineering. 

The  third  era  in  the  history  of  our  College,  as  yet 
the  briefest  of  all,  but  destined  to  impress  its  distinc- 
tive character  upon  all  future  years,  may  be  styled 
the  period  of  University  instruction.  This  dates 
only  from  the  year  1880.  In  that  year  it  was  first 
publicly  announced  that  advanced  instruction  would 
be  given  in  a  large  variety  of  subjects  of  knowledge, 
embracing  the  Classics,  the  Mathematics,  Astronomy, 
Chemistry,  Geology,  Mineralogy,  History  and  Politi- 
cal Science,  Philosophy,  the  English  language  and 
literature,  and  the  language  and  literature  of  French, 
German,  Spanish,  and  Italian.  In  the  same  year  was 
established  the  School  of  Political  Science,  which, 
though  having  some  affinities  with  the  School  of  Law, 
is  not  a  professional  school.  Its  subjects  belong 
rather  to  what,  in  a  German  university,  is  known  as 
the  Philosophical  Faculty,  by  which  is  meant,  in  that 
country,  the  Faculty  which  teaches  all  subjects  non- 
professional. The  subjects  taught  in  the  first  year  of 
the  School  of  Political  Science  are  all  of  them  to  be 
found  among  the  electives  of  the  Senior  year  in  the 
undergraduate  department.  Those  of  the  remainder 
of  the  course  in  this  school  may  properly  be  classed 
among  the  studies  of  the  graduate  department. 

The  Graduate  Department,  although  destined 
doubtless,  in  coming  years,  to  overshadow  all  the 
rest,  is  not  expected  to  be  of  rapid  growth.  In  its 
first  year  it  numbered  but  six  students.  The  number 
for  the  current  (its  sixth)  year  is  twenty.     Its  steady 
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growth  in  the  future  may  be  confidently  predicted 
from  the  fact  that,  in  each  succeeding  graduating 
class,  there  is  an  every  year  increasing  number  of 
individuals  who  express  a  desire  to  go  on  to  higher 
attainments,  although  all  do  not  actually  persevere, 
for  the  lack  of  means  ;  and  further,  for  the  reason 
that  there  are,  at  this  moment,  and  there  have  been 
at  any  time  for  many  years  past,  some  hundreds  of 
graduates  of  American  colleges  pursuing  studies  in 
German  universities,  for  the  reason  that  they  have 
imagined  that  equal  advantages  could  not  be  found 
nearer  home.  In  past  years  it  has  seemed  to  be  an 
impression  almost  universally  prevailing  among  the 
young  men  graduating  from  American  colleges  with 
aspirations  for  making  a  career  in  a  learned  or  scien- 
tific profession,  or  in  the  educational  field,  that  a 
residence  of  one  or  more  years  at  a  German  university 
was  indispensable  to  any  thing  like  signal  success. 
Among  the  instructors  of  our  own  College,  for  exam- 
ple, there  are  no  fewer  than  nineteen  who  have  had 
that  experience.  But  with  the  large  opportunities 
now  offered  on  this  side  of  the  Atlantic,  at  such  insti- 
tutions, for  example,  as  Harvard  University,  Yale 
College,  the  College  of  New  Jersey,  Johns  Hopkins 
University,  and  Columbia  College,  this  false  impres- 
sion is  destined  soon  to  disappear ;  and  though,  for 
some  particular  purposes,  there  will  long  be  an  advan- 
tage in  study  abroad,  this  will  not  be  the  case  for  that 
principal  class  of  graduate  students  whose  aim  is  to 
improve  themselves  in  literary,  historical,  or  philolog- 
ical studies,  or  the  exact  sciences.  This  is  apparent 
from  the  increasing  numbers  of  resident  graduates 
whose  names  we  see  recorded  in  the  annual  catalogues 
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of  some  of  the  institutions  above  named.  Thus  we 
find  twenty-three  at  the  University  of  Michigan,  forty- 
one  at  Yale  College,  fifty-eight  at  Princeton,  and 
sixty-four  at  Harvard  University.  Our  own  number 
this  year  is  but  twenty,  but  the  colleges  above  named 
had  no  more  so  soon  after  these  graduate  courses 
were  opened. 

At  our  School  of  Mines  there  have  been  graduates 
in  small  numbers  studying  for  higher  degrees  ever 
since  its  foundation.  In  that  school  the  liberal  policy 
was  adopted  immediately  after  the  graduation  of  its 
first  class,  of  allowing  graduates  to  receive  instruction 
in  the  school  free  of  charge  for  tuition.  This  policy 
had  the  advantageous  effect  of  inducing  many  of 
the  most  gifted  of  our  graduates  to  devote  sufficient 
time  to  study  before  going  into  the  actual  practice 
of  a  laborious  profession,  to  perfect  themselves  in 
the  sciences,  and  so  to  assure  to  themselves  higher 
success  in  life  and  to  their  school  a  more  honorable 
reputation  in  the  world.  When,  in  1880,  the  Gradu- 
ate Department  was  opened,  and  a  tariff  of  tuition 
fees  was  announced  to  be  paid  by  students  who  might 
attend  it,  it  was  felt  that  consistency  required  that 
the  graduates  of  the  School  of  Mines  should  be  sub- 
jected to  the  same  rules  as  to  this  matter  as  those  of 
the  School  of  Arts.  Hence  the  resolution  was 
rescinded  which  granted  free  tuition  to  the  former 
class  of  graduates. 

It  is  the  view  of  the  undersigned,  partly  formed, 
it  is  admitted,  in  the  light  of  experience,  that  it  would 
have  been  more  advisable  to  have  secured  the  desired 
consistency  rather  by  making  tuition  free  to  graduates 
of  the  School  of  Arts  than  by  abolishing  the  privilege 
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of  free  tuition  which  for  the  fifteen  years  preceding 
had  been  enjoyed  by  those  of  the  School  of  Mines, 
without  prejudice  to  any  one  and  to  their  own  great 
advantage.  For  the  opening  of  the  Graduate  De- 
partment has  not  involved  any  additional  expense  to 
the  corporation,  not  even  so  much  as  a  single  dollar. 
And  as  the  growth  of  this  department  is  certain  to 
enhance  so  largely  the  reputation  enjoyed  by  the 
College  as  an  educational  institution  of  a  high  order, 
it  is  quite  worth  while  to  forego  the  small  amount 
which  the  tuition  fees  which  these  students  will  add  to 
the  general  revenues  of  the  College,  at  least  till  such 
time  as  the  throng  shall  be  so  great  as  to  give  to 
this  question  an  importance  which  it  is  far  from 
possessing  to-day*  The  undersigned,  therefore, 
respectfully  recommends  that,  henceforth  and  until 
further  order,  tuition  shall  be  given  to  all  graduates 
of  this  College,  in  any  of  its  Schools,  entirely  free  of 
charge. 

Free  Public  Lectures. — For  several  years  past  there 
have  been  given  at  the  College  evening  lectures, 
weekly  or  more  fi-equently  during  a  great  part  of  the 
academic  year,  to  which  citizens  in  limited  numbers 
have  been  invited,  and  which  have  been  generally 
well  attended.  The  lecturers  have  been  professors 
of  the  College  or  School  of  Mines,  or  members  of 
some  of  the  scientific  associations  connected  with  the 
institution,  or  gentlemen  of  distinction  invited  by  them. 
These  have  not  been  publicly  announced,  because  the 
lecture-rooms  in  which  they  have  been  held  have  not 
had  sufficient  seating  capacity  to  accommodate  a  large 
audience.  "* 

More  recendy,  however,  the  lecture-rooms  of  the 
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Law  School,  which  will  hold  about  three  hundred 
persons  each  without  crowding,  and  perhaps  a  hun- 
dred more  by  introducing  movable  seats  and  taking 
advantage  of  standing  room,  have  been  made  avail- 
able for  a  series  of  lectures  given  by  day  at  a  conven- 
ient hour  on  Saturday  mornings,  and  notice  has  been 
given  of  them  in  advance  in  the  papers  of  the  day,  but 
without  any  effort  to  draw  public  attention  by  adver- 
tising displays.  To  guard  against  overcrowding,  it  was 
thought  advisable  to  issue  tickets  of  admission,  and  the 
precaution  proved  a  wise  one ;  for  applications  for  such 
tickets  were  received  in  numbers  two  or  three  times  in 
excess  of  the  accommodations,  and  the  interest  rather 
increased  than  diminished  during  the  progress  of  the 
course.  The  first  six  lectures  were  by  Prof.  Boyesen, 
on  modern  foreign  literature,  including  sketches  of  the 
works  of  contemporaneous  writers  of  France,  Germany, 
Scandinavia,  and  Russia,  and  not  only  of  the  works, 
but  of  the  writers  themselves,  with  most  of  whom  the 
lecturer  has  had  the  advantage  of  being  personally  ac- 
quainted. The  subject  of  the  lecturer  who  succeeded 
Prof.  Boyesen — Dr.  Nicholas  Murray  Butler — was 
one  which,  though  of  great  philosophical  and  prac- 
tical interest,  was  supposed  to  be  likely  to  attract 
rather  the  thoughtful  few  than  the  curious  many ;  it 
was  "  Paedagogy  ;  or,  the  Science  of  Education."  The 
result  was,  however,  very  different  and  very  singularly 
so  ;  for  the  demand  for  tickets  rose  in  a  few  days  to  the 
extraordinary  number  of  two  thousand.  After  the  first 
of  these  lectures  had  been  given,  moreover,  letters  to 
the  number  of  two  hundred  were  received  by  the  lee 
turer,  asking  information  as  to  the  bibliography  of  the 
subject  and  instructions  for  reading.     In  the  physical 
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impossibility  of  replying  to  all  these  inquirers  in  writ- 
ing, Dn  Butler  prepared  lists  of  the  books  on  the  sub- 
ject most  easily  to  be  procured  and  distributed  them 
among  the  audience  at  the  lecture  next  following.  It 
was  the  design  that  this  course  of  lectures  should  ex- 
tend like  the  preceding  to  six  in  number,  but  the 
near  approach  of  the  final  examination  caused  a  post- 
ponement of  the  continuation  until  after  the  resump- 
tion of  exercises  in  the  autumn. 

Large  numbers  of  the  gentlemen  and  ladies  who 
were  present  at  all  these  literary  entertainments  ex- 
pressed very  warmly  their  hope  that  they  might  be 
made  a  permanent  part  of  our  plan  of  educational  op- 
erations, regarding  them  as  not  only  a  valuable  means 
of  diffusing  knowledge  among  the  people  as  well  as 
among  the  students,  but  also  as  certain  to  increase  in 
an  eminent  degree  the  interest  taken  in  the  institution 
itself  and  the  appreciation  of  its  usefulness  by  the  sur- 
rounding community.  There  would  be  no  difficulty  in 
finding  among  the  members  of  our  several  Faculties 
lecturers  enough  to  keep  up  these  exercises  throughout 
the  year.  But  if  this  is  attempted,  as  it  is  greatly  to 
be  desired  it  should  be,  there  would  be  a  difficulty  in 
meeting  the  reasonable  expectations  of  the  public  for 
want  of  a  hall  of  sufficient  dimensions  to  receive  the 
audiences  which  these  interesting  literary  exercises 
would  attract.  Perhaps  such  a  hall  might  be  pro- 
vided by  the  removal  of  the  partition-wall  which  di- 
vides at  present  the  two  large  lecture-rooms  of  the 
Law  School  and  replacing  it  by  some  kind  of  sliding 
or  folding  doors.  Should  this  be  found  impracticable, 
there  would  still  remain  the  possibility  of  using  some 
one  of  the  large  assembly  halls  in  the  lower  part  of  the 
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city,  though  the  adoption  of  that  expedient  would  en- 
tail an  annual  expense  of  some  two  or  three  thousand 
dollars.  An  offset  to  that  expense  might  of  course  be 
secured  by  charging  an  admission  fee,  but  this  would 
give  a  mercenary  character  to  the  undertaking  which 
it  is  desirable  to  avoid.  During  the  progress  of  the 
recent  experiment,  it  has  been  a  subject  of  pride  to  all 
connected  with  the  College  that  we  have  been  making 
a  free  contribution  to  the  entertainment  and  the  in- 
struction of  the  public,  and  that  our  efforts  have  been 
so  largely  and  so  gratifyingly  appreciated. 

7%^  Library. — ^The  report  of  the  Chief  Librarian 
hereunto  annexed  shows  the  present  condition  of  the 
library,  and  states  in  such  detail  the  nature  and  the 
amount  of  the  work  accomplished  in  it  during  the  year 
as  to  make  it  unnecessary  to  do  more  in  this  place  than 
to  refer  to  it.  The  evidence  continues  to  accumulate 
of  the  steadily  increasing  usefulness  of  the  library  as  an 
auxiliary  to  every  department  of  instruction  in  the  Col- 
lege or  in  its  associated  schools.  The  total  number  of 
books  upon  the  shelves  is  at  present  over  seventy-one 
thousand,  which  will  be  increased  to  about  eighty  thou- 
sand on  the  receipt  of  the  books  of  the  New  York  Acad- 
emy of  Science,  offered  and  accepted  as  a  permanent 
deposit  during  the  last  year,  but  as  yet  not  delivered. 
They  will  be  received  some  time  in  August  next. 

A  valuable  addition  to  the  library  has  been  made 
during  the  past  year  by  the  deposit  here  of  the  colossal 
and  unique  compilation  of  documents  relating  to  the 
great  Civil  War,  made  by  Mr.  Thomas  S.  Townsend, 
and  known  as  "  Townsend's  Rebellion  Record."  In 
this  are  embraced  excerpts  from  the  leading  journals  of 
New  York  and  other  principal  cities  of  the  Union,  com- 
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prehending  every  article,  small  or  great,  relating  to  the 
war,  its  causes,  its  history,  or  its  consequences,  which  has 
made  its  appearance  through  any  of  those  channels 
from  i860  down  to  the  present  time,  the  whole  filling 
nearly  one  hundred  ponderous  folio  volumes.  In  a  de- 
scriptive notice  of  this  work  it  is  said  that  "  The  Record 
comprises  every  thing — not  merely  down  to  the  end  of 
the  battle-fields,  but  to  the  close  of  the  equally  impor- 
tant strife  connected  with  the  reorganization  of  the 
Union  by  the  readmission  of  the  several  States  in  1870, 
and  it  also  includes  whatever  relates  to  matters  con- 
nected with  the  decade  ending  1870  that  has  appeared 
up  to  1876."  For  1876  we  now  read  1886.  In  order 
that  this  vast  mass  of  heterogeneous  material  may  be 
reduced  to  manageable  shape,  its  contents  have  been 
systematized  and  condensed  into  an  independent  work 
bearing  the  same  relation  to  the  Record  which  a  mer- 
chant s  ledger  bears  to  his  day-book,  but  which  the 
compiler  calls  his  Encyclopaedia,  Of  this  it  is  remarked 
in  the  critical  notice  above  mentioned,  that  "  Every 
event  of  the  struggle  however  minute,  every  fact,  state- 
ment, assertion,  or  opinion  in  a  speech,  letter,  report, 
or  editorial,  is  separately  entered  from  the  Record, 
with  references  to  volume,  page,  and  column  of  the 
Record  where  they  may  be  found."  The  Encyclo- 
paedia extends  to  twenty-five  gigantic  folio  volumes  of 
twelve  hundred  pages  each.  Finally  an  index  is  pro- 
vided to  the  Encyclopaedia,  in  one  volume,  which,  as 
was  remarked  by  the  late  Dr.  Cogswell  of  the  Astor 
Library,  **  renders  the  entire  work  as  easy  to  be  con- 
sulted as  if  it  were  compressed  in  a  single  volume." 

This    extraordinary   work   was    deposited    in    our 
library    by  the  compiler  for  a  definite  period  of  six 
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years,  and  for  an  indefinite  period  thereafter,  unless  a 
sum  should  be  offered  for  its  purchase  which  the  com- 
piler may  be  willing  to  accept,  in  which  case,  however, 
Columbia  College  shall  have  a  right  of  pre-emption. 
This  valuable  accession  to  our  library  has  been  secured 
through  the  efforts  of  the  Hon.  Seth  Low,  one  of  our 
trustees. 

The  library  has  been  indebted  during  the  year  to 
the  liberality  of  some  of  its  friends  among  our  fellow- 
citizens  for  some  valuable  gifts.  From  Mr.  J.  F.  Lou- 
bat  has  been  received  a  donation  of  books  to  the  value 
of  about  twenty-five  thousand  dollars.  From  A.  A. 
Low,  Esq.,  of  Brooklyn,  a  generous  gift  of  five  thou- 
sand dollars  came  very  opportunely  at  a  moment  when 
our  book-fund  was  exhausted  and  a  heavy  list  of  urgent 
requisitions  was  in  the  hands  of  the  Library  Committee 
which  they  were  without  means  to  meet.  Other  gifts 
of  less  amount  have  been  from  time  to  time  received, 
and,  in  a  few  instances,  single  volumes,  or  packages  of 
several  volumes  of  value,  have  been  handed  in  by  visit- 
ing friends. 

A  few  weeks  since  the  trustees  ordered  the  publica- 
tion and  distribution  of  a  printed  appeal,  addressed  to 
the  alumni  and  friends  of  the  College,  and  to  the  citizens 
generally,  asking  for  aid  in  filling  up  the  defects  of  the 
library.  Sufficient  time  has  not  yet  elapsed  to  enable 
us  to  judge  how  far  this  appeal  has  been  successful,  but 
it  has  been  commented  on  very  favorably  by  the  press, 
and  expressions  of  individual  opinion  in  many  quarters 
justify  the  expectation  that  it  may  elicit  an  ultimately 
satisfactory,  though  it  may  be  a  somewhat  tardy,  re- 
sponse. 

In  the  spring  of  1884,  it  was  publicly  announced 
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that  there  would  be  opened,  not  earlier  than  the  fall  of 
1886,  a  school  for  training  young  persons  to  the  libra- 
rian's profession.     The  notice  has  attracted  some  at- 
tention, and  has  awakened  considerable  interest.     In- 
quiries have  been  received  in  regard  to  it  from  many 
quarters,  and  a  number  of  persons  have  expressed  their 
desire  or  intention  to  avail  themselves  of  its  advan- 
tages.    The  enterprise  is  without  precedent,  and  must, 
for  the  present,  be  regarded  as  an  experiment,  but 
there  seems  to  be  here  a  promising  field  for  rendering 
to    the   public   a   substantially   useful   service.      New 
libraries  are   coming   into   existence   every  day,  and 
their  value  to  the  communities  in  which  they  are  estab- 
lished will   depend  largely   upon   the  competency  of 
those   who   are   charged    with    their    administration. 
Heretofore  it  has  been  too  commonly  the  case  that 
libraries   both  new  and  old  have  been  placed  in  the 
hands  of  persons  wholly  inexperienced,  who  have  been 
left  to  educate  themselves  in  a  hap-hazard  sort  of  way, 
and  in  many  cases  have  not  sought  to  be  educated  at 
all.     A  librarian  who  is  a  mere  jailer  of  books  can  be 
of  little  service  to  those  who  use  his  books,  and  who 
often  desire  to  learn  something  of  the  bibliography  of 
a  subject,  as  well  as  to   obtain  a  particular  volume. 
But  hitherto  the  majority  of  librarians,  unless  those  in 
large  towns  or  large  institutions  of  learning  are  ex- 
cepted, have  been  capable  of  fulfilling  their  functions 
only  in  a  purely  mechanical  way.     It  is  hoped  that  our 
school  may  be  the  means  of  initiating  a  material  im- 
provement in  the  quality  of  this  very  necessary  and 
important  class  of  public  servants. 
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THE  ASSOCIATED   SCHOOLS. 

The  School  of  Law. — Nothing  has  occurred  to  inter- 
rupt the  regularity  of  the  exercises  in  the  Law  School, 
which  have  proceeded  during  the  year  in  a  manner  en- 
tirely satisfactory  both  to  instructors  and  to  students. 
The  school  has  had  this  year  for  the  first  time  the  en- 
tire benefit  designed  to  be  secured  to  it  by  the  resolu- 
tions of  1882  providing  for  the  appointment  of  three 
Prize  Tutors,  one  in  each  succeeding  year,  and  all  to 
serve  for  a  period  of  three  years  as  assistants  to  the 
professors  in  a  variety  of  ways,  but  principally  as  daily  • 
examiners  of  the  classes  on  the  subjects  taught  in  the 
lectures.  Though  the  attendance  on  these  examina- 
tions is  not  compulsory  it  has  been  general  and  regular, 
and  it  is  stated  by  the  Warden  in  his  report  that  the 
results  have  more  than  justified  his  afiticipations  in 
recommending  the  adoption  of  the  system. 

If  only  for  the  sake  of  consistency,  the  undersigned 
feels  bound  once  more  to  call  attention  to  the  fact  that 
our  school  is  at  a  disadvantage  as  compared  with  others 
in  connection  with  sister  institutions,  in  offering  to  its 
students  no  opportunity  to  proceed  to  a  degree  higher 
than  that  of  Bachelor  of  Laws.  This  disadvantage  admits 
of  so  easy  removal  that  its  continuance  cannot  but  be 
subject  of  great  regret  to  the  friends  of  the  school. 
The  decline  in  the  attendance  during  the  past  several 
years  cannot  but  be  in  a  measure  owing  to  this  circum- 
stance. It  is  known  that  no  very  small  number  of  our 
recent  graduates  would  have  very  gladly  availed  them- 
selves of  the  opportunity  of  a  third  year  of  instruction 
had  it  been  offered  to  them,  and  it  is  quite  natural  that 
the  class  of  young  men  who  look  upon  law  as  a  science 
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to  be  studied  for  its  inherent  interest  rather  than  as  a 
craft  by  which  to  secure  emolument,  should  be  attracted 
to  a  school  which  holds  out  the  largest  possibilities  of 
attainment  rather  than  to  one  which  limits  itself  to  the 
work  of  making  mere  practitioners. 

The  extension  of  the  course  to  an  additional  year  is 
further  recommended  by  the  fact  that  such  an  exten- 
sion involves  no  new  appointments  and  no  additional 
expense ;  while  by  increasing  the  attendance  it  is 
certain  to  secure  a  material  increase  of  revenue. 

The  School  of  Political  Science. — Each  succeeding 
year  brings  with  it  new  evidence  of  the  great  value 
of  this  recently  established  branch  of  our  university 
system.  The  character  of  the  dissertations  presented 
by  the  graduates  of  the  school  in  fulfilment  of  the  con- 
ditions required  for  the  attainment  of  the  doctorate  in 
Philosophy,  has  been  such  as  to  furnish  proof  not  only 
of  extensive  and  faithful  study,  but  also  of  well-formed 
habits  of  systematic  investigation,  and  frequently  of 
creditable  originality  of  thought.  The  interest  taken 
by  the  public  in  this  part  of  our  work  has  also  mani- 
fested itself  in  a  variety  of  ways,  and  especially  in  a 
disposition  to  lend  it  substantial  aid ;  as  one  example 
of  which  may  be  mentioned  the  endowment  of  four 
Fellowships  in  the  school,  of  the  value  of  two  hundred 
and  fifty  dollars  each,  to  be  maintained  for  the  next 
five  years,  by  Jesse  Seligman,  Esq.,  of  this  city ;  and 
as  another,  the  establishment''  for  the  same  length  of 
time  of  a  prize  of  the  value  of  one  hundred  and  fifty 
dollars,  to  be  annually  awarded  to  the  author  of  the 
best  essay  upon  some  topic  in  Political  Economy,  by 
Edwin  R.  A.  Seligman,  Esq.,  Ph.D.,  a  graduate  of  the 
school. 
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The  character  of  the  instruction  given  in  the  school, 
and  of  its  power  to  stimulate  intellectual  activity  has 
been  recently  brought  forcibly  to  the  attention  of  the 
public,  by  the  issue  of  a  quarterly  periodical  devoted 
to  discussions  in  Political  Science,  under  the  editorship 
of  the  Faculty  of  the  school ;  and  it  is  a  gratifying 
evidence  of  the  general  interest  taken  in  these  discus- 
sions, that  the  financial  success  of  this  undertaking,  as 
is  stated  by  the  publishers,  is  already  assured,  before 
the  publication  of  the  second  number. 

The  Academy  of  Political  Science,  an  association 
referred  to  in  the  last  annual  report  of  the  undersigned 
as  established  in  connection  with  the  school,  continues 
to  be  maintained  with  undiminished  zeal,  and  is  ac- 
complishing a  very  useful  work. 

The  School  of  Mines. — ^The  most  important  step  of 
progress  taken  in  the  scheme  of  instruction  in  the 
School  of  Mines  during  the  present  year,  has  been  the 
institution  of  a  systematic  course  for  the  education  of 
sanitary  engineers.  The  lecture  course  on  hygiene 
heretofore  given  by  Dr.  J.  S.  Billings,  Assistant  Sur- 
geon-General of  the  United  States,  has  been  largely 
extended,  and  strengthened  by  appropriations  for  the 
purchase  of  models,  drawings,  and  apparatus  ;  and  a 
laboratory  has  been  opened  for  instruction  in  Micro- 
scopy and  Micro-Biology.  These  provisions  have 
excited  general  interest,  and  many  students  in  the 
courses  of  Chemistry,  Civil  Engineering,  and  Archi- 
tecture have  attended  the  lectures,  without  proposing 
to  become  sanitary  engineers  by  profession.  The 
microscopic  laboratory  has  been  frequented  to  its  full 
capacity,  and  it  is  desirable  that  it  should  be  greatly 
enlarged  whenever  the  time  shall  arrive  for  the  com- 
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pletion  of  the  plan  of  building  upon  this  block  contem- 
plated by  the  trustees. 

Summer  Schools. — ^The   usual    summer  schools    in 
Practical  Mining,  in  Surveying,  in  Mechanical  Engi- 
neering, and  in  Geodesy,  were  held  during  the  long 
vacation  of    i885,   for  particulars    respecting  which, 
reference  is  made  to   the   reports  of  the  professors 
directing  these  operations,  hereunto  appended.     It  is 
a  source  of  gratification  that  the  young  men  compos- 
ing these  schools  are  so  cordially  received  by  the  pro- 
prietors of  the  works  visited  by  them,  who  even  occa- 
sionally supplement  their  good  offices  by  good  advice 
and  even  by  assisting  to  some  extent  in  the  business 
of  instruction.     The  class  in  Practical  Mining  divided 
their  time  between  the  iron  mines  of  northern  New 
Jersey  and  the  coal  region  of  northeastern  Pennsyl- 
vania.    The  professor  was  assisted  by  voluntary  aids, 
appointed  under  a  resolution  of  the  trustees  of  June 
2,   1884,  who  were,  this   year,   Messrs.   Edward   R. 
Bush,  James  F.  Kemp,  and  Robert  V.  A.  Norris,  all 
engineers   of    mines    and    graduates    of    the   school. 
The  number  of  the  class  was  somewhat  smaller  than 
in  former  years,  being  only  twenty.     This  diminution 
in  number  was  owing  in  part  to  a  rule  of  the  Faculty 
which  prohibits  students  in  any  manner  deficient  in 
their  past  studies  from  becoming  members  of  it.     The 
exclusion  may  seem  harsh,    but  there   is   no   doubt 
that  the  effect  of  the  rule  on  the  general  standard  of 
scholarship   is  beneficial.     Excessive  numbers  in  the 
field,  moreover,  are  disadvantageous  in  the  practical 
work  in  which  the  class  is  engaged. 

TTu  Summer  School  in  Surveyifig. — ^This  was  held  in 
the  vicinity  of  the  pleasant  country  town  of  Litchfield, 
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Connecticut  The  class  was  inconveniently  large, 
numbering  forty-seven  in  all.  The  professor  was  as- 
sisted by  Messrs.  R.  V.  A.  Norris,  who  was  also  an 
assistant  in  the  class  of  Practical  Mining,  Henry  D. 
Conant,  and  John  H.  Janeway,  Jr.,  the  former  two  be- 
ing graduates  of  the  school,  and  the  last  a  member  of 
the  graduating  class  of  1886.  The  operations  of  the 
class  were  successful  and  profitable,  but  were  momen- 
tarily disturbed  by  an  incident  fully  recounted  in  the 
appended  report  of  the  professor,  which  happily 
terminated  in  a  manner  entirely  honorable  to  the 
class. 

The  School  of  Mechanical  Engineering. — ^This  school 
has  been  conducted  this  year  according  to  the  methods 
heretofore  described,  the  meetings  and  studies  being 
held  in  this  city.  It  has  been  found  necessary  to  limit 
the  number  of  students  attending,  the  number  of  ap- 
plicants for  admission  exceeding  that  which  it  is  pos- 
sible for  a  single  professor  to  handle.  The  apprehen- 
sion was  last  year  expressed  that  it  might^De  neces- 
sary to  abandon  this  annual  and  very  valuable  course 
of  practical  instruction  (which  is  entirely  voluntary  on 
the  part  of  the  professor,  and  not  imposed  by  authority 
of  the  trustees)  on  account  of  possible  interference 
with  the  Summer  School  in  Surveying,  which  is  com- 
pulsory for  the  same  class  of  students ;  but  experierice 
has  proved  this  apprehension  to  be  unfounded,  and 
the  school  will  probably  continue  to  be  maintained  in  the 
future  as  in  the  past,  without  interruption. 

The  Summer  School  in  Geodesy. — The  report  on 
the  operations  of  this  school,  which  will  be  found  in 
the  appendix,  gives  a  succinct,  but  very  interesting  ac- 
count of  the  work  done.     The  earlier  portion  of  the 
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time  occupied  was  devoted  to  instruction  and  practice 
in  the  use  of  instruments  at  the  observatory,  after 
which  the  trigonometrical  survey  of  Otsego  Lake,  on 
which  the  class  has  been  engaged  in  preceding  years, 
was  resumed  and  completed.  Appended  to  the  report 
of  the  professor  are  letters  from  J.  T,  Gardner,  Esq., 
Director  of  the  State  Survey,  and  of  his  assistant, 
Horace  Andrews,  Esq.,  who  had  been  requested  by 
Professor  Rees  to  make  an  examination  of  the  work 
executed  by  the  class  heretofore,  which  letters  furnish 
a  very  flattering  testimony  to  the  scientific  skill  with 
which  these  operations  have  been  conducted,  and  to 
the  accuracy  of  the  results  obtained. 

The  School  of  Medicine. — ^The  condition  of  this 
school  was  never  more  flourishing  than  at  present, 
nor  its  prospects  more  encouraging.  The  crowded 
state  of  its  halls  attests  the  high  appreciation  in  which 
it  is  held  by  the  community,  and  especially  by  the 
medical  profession.  The  disadvantages  under  which  it 
has  for  many  years  labored,  from  the  inadequacy  of 
its  accommodations,  will  very  soon  be  removed  by  the 
construction  of  the  new  college  building  provided  for 
by  the  liberality  of  the  late  William  H.  Vanderbilt, 
Esq.,  of  which  the  corner-stone  was  laid  a  few  days 
ago,  on  a  very  favorable  site,  immediately  opposite  the 
Roosevelt  Hospital,  and  which  will  be  flanged  by  the 
Maternity  Hospital  and  the  Free  Clinic  about  to  be 
erected  by  the  children  of  the  same  benefactor,  on  whom 
the  generous  spirit  of  their  large-hearted  father  seems 
to  have  descended.  These  important  contributions  to 
the  advancement  of  medical  education  in  this  city  will 
go  far  toward  making  New  York  what  it  was  the  hope 
of  those  with  whom  they  originated  to  make  it — tiie 
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centre  and  chief  fountain-head  of  medical  science  on  the 
western  continent 

Conclusion. — In  concluding  this,  his  twenty-second 
annual  report,  the  undersigned  desires  to  express  to 
the  Board  his  grateful  sense  of  the  kind  and  indulgent 
support  by  which  they  have  sustained  him  from  the 
beginning,  and  which  has  given,  to  his  administration 
whatever  of  success  may  have  attended  it ;  and  to  the 
Supreme  Ruler  of  all  things  for  the  strength  which  has 
been  vouchsafed  him  to  bear  up  under  his  many  and 
weighty  responsibilities,  and  for  the  blessing,  often  far 
above  his  deserts,  which  has  in  so  many  instances 
crowned  his  endeavors  to  discharge  his  duty. 

All  which  is  respectfully  submitted. 

F.  A.  P.  Barnard, 

President. 
Columbia  College,  May  3,  1886. 
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APPENDIX  A. 

REPORTS  ON  THE  COURSE  OF  INSTRUC- 
TION IN  THE  SCHOOL  OF  ARTS. 


DEPARTMENT  OF  GREEK. 

To  the  President  of  Columbia  College : 

The  Senior  Class — Greek  Section — has  attended  the  Jay 
Professor  of  Greek  two  hours  a  week  throughout  the  year, 
and  has  read  the  Seven  against  Thebes  of  iCschylus,  with 
explanations  from  the  Professor  on  the  subject-nnatter  and 
form  of  the  play,  and  with  remarks  on  the  Greek  drama  and 
dramatic  representations. 

The  class  has  read  also  portions  of  the  Oration  of  Demos- 
thenes on  the  Crown,  with  constant  reference  to  the  history 
of  the  times,  and  explanations  of  the  legal  terms  and 
usages. 

A  section  of  this  class  has  attended  in  addition  one  hour 
a  week  through  the  year  and  has  read  the  Olympic  and  part 
of  the  Pythian  Odes  of  Pindar. 

The  Junior  Class,  divided  into  two  sections,  has  attended 
the  Jay  Professor  of  Greek  two  hours  a  week  throughout 
the  year,  and  has  read  the  Antigone  of  Sophocles,  with  ex- 
planations of  the  grammatical  and  archaeological  matters  of 
interest  connected  with  the  play ;  and  also  half  of  the  Pro^ 
tagoras  of  Plato,  with  a  careful  analysis  of  the  dialogue  and 
discussions  on  the  life  and  teaching  of  Socrates. 

A  section  of  this  class  has  elected  Greek,  in  addition,  for 
one  hour  a  week,  and  has  read  the  Apology  of  Socrates  from 
Plato. 
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The  Sophomore  Class^  divided  into  three  sections,  has  at- 
tended  the  Adjunct  Professor  of  Greek  three  hours  a  week 
throughout  the  year,  and  has  read  the  Iphigenia  in  Tauris 
of  Euripides,  with  the  usual  attention  to  metres  and  scan- 
sion ;  and  also  the  Sicilian  Expedition  (from  the  sixth  and 
seventh  books)  of  Thucydides ;  to  accomplish  this  it  has 
been  necessary  to  omit  the  exercises  in  composition  and 
reading  at  sight. 

The  Freshman  ClasSy  divided  into  four  sections,  has  at- 
tended  the  Tutor  in  Greek  three  hours  a  week  throughout 
the  year,  and  has  read  the  sixth  and  seventh  books  and  part 
of  the  eighth  book  of  the  Odyssey ;  and  also  the  greater 
part  of  the  seventh  book  of  Herodotus. 

Weekly  exercises  in  Greek  grammar  and  composition  have 
been  continued  through  the  year.  To  render  this  work 
more  efficient  and  to  give  a  larger  share  of  personal  instruc- 
tion to  members  of  the  class,  the  Adjunct  Professor  has 
taken  two  sections  on  different  days,  and  the  Tutor  in  Greek 
the  other  two  in  the  same  way,  thus  practically  doubling 
the  time  given  to  these  exercises. 

A  volunteer  class  in  reading  at  sight  has  attended  the 
Adjunct  Professor  of  Greek  two  hours  a  week,  and  has  read 
the  first  four  books  and  parts  of  the  fifth  and  sixth  of  Xeno- 
phon's  Hellenica,  and,  in  addition,  the  Acharntans  of  Aris- 
tophanes. 

There  have  been  two  graduate  classes  attending  the  Jay 
Professor  during  the  year.  The  more  advanced  class  has 
read  carefully  four  and  a  half  books  of  the  Ethics  of  Aris- 
totle. The  first-year  class  has  read  the  Olympic  and  Pyth- 
ian Odes  of  Pindar,  with  study  of  the  Doric  and  iEolic 
dialects;  and,  in  addition,  the  Agamemnon  of  iEschylus. 

Respectfully  submitted, 

H.  Drisler, 

yay  Professor  of  Greek. 

Columbia  College,  May  30,  1886. 


Digitized  by  VjOOQIC 


INSTRUCTION  IN  LATIN,  73 

DEPARTMENT  OF  LA  TIN. 

To  the  President  of  Columbia  College  : 

The  Post-Graduates. — There  have  been  three  students  of 
this  class  during  the  past  year  attending  me  two  hours  a 
week.  The  author  studied  was  Tibullus.  During  the  first 
term  the  instruction  was  given  wholly  by  lectures.  The  first 
book  was  translated,  and  then  commented  on  in  respect  to 
grammar,  antiquities,  and  questions  of  text.  During  the 
second  term  the  second  book  was  translated  by  the  class 
and  then  commented  on  as  before.  The  text  employed  was 
that  of  Lucian  Mueller,  with  reference,  on  occasion,  to  the 
first  Aldine,  to  Lachmann,  and  to  Bachrens.  When  this 
was  finished,  lectures  were  given  them  on  some  difficult 
points  of  Comparative  Etymology,  and  they  had  exercises 
in  colloquial  Latin  after  Terence.  One  of  their  number, 
Mr.  Jackson,  presents  for  the  degree  of  Doctor  in  Philosophy 
an  essay  on  the  Style  of  Tibullus,  which  he  has  prepared 
with  great  fulness  and  care. 

The  Senior  Class. — Latin  is  an  optional  study  with  this 
class,  and  was  chosen  by  thirty-two  of  its  members  during 
the  past  year.  During  the  first  term  they  read  the  greater 
part  of  the  Captivi  of  Plautus,  with  special  attention  to  the 
archaic  forms  and  syntax,  and  to  the  metres.  During  the 
second  term  they  finished  this  play,  and  read  twenty  chap- 
ters  of  the  first  book  of  Cicero  de  Natura  Deorum^  in  Schoe- 
mann's  edition,  with  special  attention  to  his  style  and  to  the 
philosophy  of  this  work.  They  had  a  lecture  on  Roman 
Comedy,  one  having  been  given  them  on  Roman  Philosophy 
during  the  Junior  year.  An  extra  section  of  this  class, 
numbering  twelve,  attended  me  one  hour  a  week  through 
the  year,  and  more  were  desirous  of  attending,  but  were 
prevented  by  the  difficulty  of  finding  a  common  hour  con- 
venient for  all.  During  the  first  term  they  read  selections 
from  the  Heroides  and  the  Amores  of  Ovid  in  the  Clarendon 
Press  series,  490  lines  in  all ;  and  in  the  second  term  they 
read  72  sections  of  the  tenth  book  of  Quintilian. 

The  Junior  Class, — Latin  is  now  a  required  study  in  this 
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class  two  hours  a  week.  During  the  first  term  they  read 
with  me  the  first,  third,  fourth,  and  twelfth  Satires  of 
Juvenal,  with  special  attention  to  his  usages,  and  to  the 
historical  and  other  allusions.  They  also  had  exercises  in 
writing  Hexameters.  During  the  second  term  they  read 
twenty-seven  chapters  of  the  first  book  of  Cicero's  Tuscu^ 
lana,  with  special  attention  to  the  philosophy  of  the  work. 
They  had  exercises  in  writing  Latin  prose,  adapted  from 
their  reading.  They  also  had  lectures,  the  first  term  on 
Roman  Satire,  and  the  second  on  Roman  Philosophy. 

A  third  and  optional  hour  has  been  granted  them  in  this 
study,  and  twenty  elected  it.  During  the  year  they  read 
through  the  Adelphi  of  Terence,  consisting  of  997  lines, 
with  careful  attention  to  his  style,  and  with  some  exercises 
in  metre. 

The  Sophomore  Class. — This  class  is  under  the  instruction 
of  Dr.  H.  T.  Peck,  and  read  during  the  first  term  the  first 
book  of  the  Satires  of  Horace.  Special  attention  was  given 
to  a  review  of  the  rules  of  Prosody,  and  to  the  etymology  of 
words  as  bearing  on  their  quantity.  In  the  second  term  they 
read  all  of  the  first  and  fourth  books  of  Livy  that  is  con- 
tained in  Lincoln's  selections;  and  one  hour  a  week  was 
devoted  to  writing  Latin  Prose  after  the  style  of  Livy.  A 
lecture  was  given  them  on  the  Roman  Historians  and 
Roman  History.  Dr.  Peck  also  had  charge  of  the  whole 
Freshman  class  in  writing  Latin  during  the  first,  and  of  one 
half  the  class  during  the  second  term. 

The  Freshman  Class, — This  class  has  been  under  the  in- 
struction of  Dr.  H.  A.  Short,  and  read  during  the  first  term 
the  first  book  of  the  Odes  of  Horace,  with  selections  from  the 
second.  Special  attention  was  paid  to  the  allusions,  and  to 
the  syntax  of  the  moods,  and  to  the  lyric  metres  of  Horace. 
During  the  second  term  they  read  Cicero  de  Senectutey  using 
Mr.  Reid's  edition  in  the  Pitt  Press  series.  The  general 
usages  of  Cicero  were  pointed  out,  and  the  derivation  and 
the  composition  of  words  were  carefully  treated.  A  lecture 
was  given  them  on  Roman  Lyric  Poetry  and  its  connection 
with  the  Greek.     During  this  term  also  one  half  the  class 
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wrote  Latin  Prose  with  Dr.  Short,  taking  the  language  of 
their  text-book  for  a  model. 

Volunteer  Classes  in  Reading  Latin. — The  members  of  the 
Sophomore  class  during  the  second  term  were  occasionally 
practised  in  reading  at  sight  in  the  fourth  book  of  Livy,  and 
the  following  students  deserve  special  mention  for  pro- 
ficiency in  this  exercise  :  Henry  Augustus  Sill,  John  Dyneley 
Prince,  Clarence  Hoffman  Young,  Frank  Armitage  Wilcox, 
Walter  Hippeau  Merriam,  Arthur  DeLancy  Ayrault.  Mem- 
bers of  the  Freshman  class  read  one  extra  hour  a  week 
through  the  year  from  Pliny's  Letters,  and  the  following 
deserve  special  mention  for  their  proficiency :  James  Robb, 
Thomas  Worcester  Thacher,  Harry  Custis  Ager,  Louis 
Ager,  Mason  Romeyn  Strong,  Victor  Mellet  Haughton.     . 

Respectfully  submitted, 

Charles  Short, 

Professor  of  Latin, 
Columbia  College,  May  22,  1886. 


DEPARTMENT  OF   MATHEMATICS  AND 
ASTRONOMY. 

To  the  President  of  Columbia  College: 

I  have  the  honor  to  submit  the  following  report  of  work 
done  in  my  department  during  the  current  year  : 

SENIOR   CLASS. 

1.  Popular  Astronomy. — This  course,  which  is  purely  elec- 
tive, has  been  chosen  by  forty-two  students,  who  have  at- 
tended  me  twice  a  week  throughout  the  year.  A  text-book 
has  been  used  as  a  guide,  but  instruction  has  for  the  most 
part  been  given  by  lectures,  with  numerous  lantern  illustra- 
tions. The  progress  of  the  class,  as  determined  by  frequent 
examinations,  both  oral  and  written,  has  been  satisfactory. 

2.  Differential  and  Integral  Calculus. — This  branch   of 
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higher  Mathematics  was  elected  by  eight  students,  all  of 
whom  have  also  attended  the  course  of  lectures  on  Popular 
Astronomy.  They  have  used  a  text-book,  and,  in  conse- 
quence of  the  small  number  in  the  class,  their  drill  has  been 
thorough  and  highly  effective. 

An  experience  of  many  years  leads  me  to  believe  that  not 
more  than  ten  or  twelve  per  cent,  of  our  average  college 
students  are  capable  of  doing  good  work  in  this  difficult 
branch  of  study. 

JUNIOR   CLASS. 

Analytical  Geometry  and  Mechanics. — This  course,  which 
is  elective,  was  chosen  by  twenty-nine  students,  of  whom 
twenty-six  are  now  on  the  roll.  These  students  have  at- 
tended me  three  hours  a  week  throughout  the  year,  study- 
ing Analytical  Geometry  the  first  term  and  Mechanics  in 
the  second  term.  A  text-book  is  used  in  each  branch,  but 
a  considerable  share  of  the  instruction  comes  from  other 
sources.  In  Analytical  Geometry  the  knowledge  of  the  stu- 
dents is  tested  by  many  daily  exercises  prepared  for  the 
purpose.  In  Mechanics  one  day  in  each  week  has  been  de- 
voted to  lectures,  illustrated  by  models  and  apparatus,  with 
which  the  department  is  well  supplied.  The  Schroeder 
models  of  mechanical  combination  and  the  Willis  apparatus 
have  played  a  prominent  part  in  these  illustrations,  and 
their  exhibition  has  served  to  excite  and  keep  up  a  keen 
interest  in  the  entire  course. 

The  progress  of  the  class  has  been  satisfactory,  but  I  am 
of  the  opinion  that  better  work  would  be  done  if  the  course 
were  chosen  by  a  smaller  number  of  students. 

GRADUATE    INSTRUCTION. 

One  member  of  last  year's  class  has  attended  me  once  a 
week,  continuing  the  study  of  higher  Mathematics.  He 
has  also  given  a  good  deal  of  his  time  to  Descriptive  Geome- 
try and  its  applications. 

Another  class  of  four  students  (all  members  of  the  class 
of  1885)  commenced  the  study  of  higher  Mechanics  in  Octo- 
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ber.  One  of  these  was  obliged  to  leave  on  account  of  ill 
health,  but  the  other  three  have  attended  me  regularly 
throughout  the  year. 

In  my  opinion  the  course  of  graduate  instruction  in  Math- 
ematics and  Mathematical  Sciences  should  be  more  thor- 
oughly systematized,  so  that  the  studies  should  follow  each 
other  in  logical  order. 

Assistance. — Mr.  Stilwell,  a  Fellow  of  the  College,  has 
aided  me  with  zeal  and  fidelity.  He  has  read  the  papers 
that  have  sprung  from  the  exercises  in  Analytical  Geome- 
try, already  referred  to,  together  with  the  numerous  papers 
of  the  monthly  and  semi-annual  examinations.  He  has 
aided  me  in  my  lantern  illustrations  and  also  in  the  prepa- 
ration and  exhibition  of  the  experiments  in  Mechanics* 
The  ability  with  which  he  has  served  the  College  seems 
worthy  of  special  commendation. 

Respectfully  submitted, 

William  G.  Peck, 
Professor  of  Mathematics  and  Astronomy. 

Columbia  College,  May  30,  1886. 


DEPARTMENT  OF  MATHEMATICS. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the 
Freshman  and  Sophomore  classes  have  attended  in  mathe- 
matics as  follows : 

The  Freshman  class — four  times  in  sections  and  once 
as  a  class,  in  all  five  times  per  week ; 

The  Sophomore  class — once  in  sections  and  twice  as  a 
class,  in  all  three  times  per  week ; 

and  have  accomplished  the  course  of  study  as  set  forth  in 
the  Handbook  of  Information  for  the  year. 

The  exanriinations  for  scholarships  in  mathematics,  yet  to 
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be  held,  will  be  upon  the  work  of  the  year,  with  the  addi- 
tion,  for  the  Sophomore  class,  of  Chauvenet's  Introduction 
to  Modern  Geometry,  and,  for  the  Freshman  class,  of  extra 
work  in  the  solution  of  higher  equations  and  the  construc- 
tion of  loci. 

The  Fellows  assigned  to  the  department  as  assistants 
have  been  of  great  service,  particularly  in  examining  and 
marking  for  comment  the  numerous  written  exercises  re- 
quired, and  found  necessary  for  the  efficient  instruction  in 
mathematics,  of  the  two  lower  classes. 

During  the  year  three  Fellows  of  this  College  and  one 
graduate  of  Wellesley  College  have  pursued  a  course  of 
higher  mathematics  in  the  Graduate  Department. 

Two  of  the  Fellows,  Messrs.  Fiske  and  Stabler  of  the 
class  of  1885,  have,  besides  rendering  assistance  in  the 
department,  read  the  whole  of  Williamson's  Integral  Cal- 
culus and  about  one  hundred  pages  of  Forsyth's  Differen- 
tial Equations,  and  have  passed  satisfactory  examinations 
thereupon.  Toward  the  latter  part  of  the  year  each  of 
them  delivered  an  excellent  lecture,  more  than  an  hour  in 
length — the  one  upon  Roulettes  and  Pedal  Curves,  and  the 
other  upon  Planimetry.  I  recommend  them  for  the  degree 
of  Master  of  Arts. 

Mr.  Samuel  E.  Stilwell,  of  the  Class  of  1883,  has  been, 
for  the  past  three  years,  studying  here  for  the  degree  of 
Doctor  of  Philosophy.  He  has  been  a  most  faithful  and 
meritorious  student.  His  course  in  mathematics,  which  has 
been  very  thoroughly  pursued,  has  been  in  Determinants 
{Muir),  Quaternions  (Hardy),  Theory  of  Equations  (Tod- 
hunter),  Calculus  of  Variations  (Carll),  Differential  Equa- 
tions (Forsyth),  Calculus  of  Finite  Differences  (Boole),  with 
a  great  deal  of  other  work  which  the  satisfactory  accomp- 
lishment of  the  above  course  implies.  In  addition  he  has 
read,  with  especial  reference  to  his  thesis  upon  the  Catenary 
as  the  curve  of  lowest  centre  of  gravity,  Woodhouse's 
Isoperimetrical  Problems,  Todhunter's  History  of  the  Cal- 
culus of  Variations,  and  the  Adams  Prize  Essay  on  Discon- 
tinuous  Solutions  (Todhunter).      He    has    embodied  the 
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results  of  his  study  in  a  very  carefully  written,  laborious, 
and  creditable  thesis.     I  recommend  him  for  his  degree. 

The  studies  of  Miss  Winifred  Edgerton,  the  graduate  of 
Wellesley  College  alluded  to,  have  been  in  mathematics  and 
practical  astronomy,  in  which  latter,  of  course,  she  has  not 
come  under  my  supervision.  In  the  preparation  of  her 
thesis,  however,  as  one  of  the  requirements  for  the  degree 
of  Doctor  of  Philosophy,  for  which  she  applies,  I  have  had 
frequent  occasion  to  advise  with  and  examine  her  in  mathe- 
matics. In  my  opinion,  she  has  been  very  carefully  and 
thoroughly  instructed,  is  unusually  proficient,  and  has  ex- 
ceptional ability.     The  title  of  her  thesis  is : 

"Multiple  Integrals:  (a)  Their  Geometrical  Interpreta- 
tion in  Cartesian  Geometry,  in  Trilinears  and  Triplanars,  in 
Tangentials,  Quaternions,  and  in  Modern  Geometry;  (b) 
Their  Analytical  Interpretation  in  the  Theory  of  Equa- 
tions, using  Determinants,  Invariants,  and  Covariants  as 
instruments  in  the  investigation  " — 

And  is  developed  under  the  following  heads: 

"I.  To  define  the  symbols, 

fdx,  ff  dx  dy,  fff  dx  dy  dz, 
in  (a)  Cartesian  Geometry,  (b)  Triplanars,  (c)  Tangentials, 
(d)  Poles  and  Polars,  (e)  Quaternions. 

**2.  To  connect  this  definition  with  Determinants  and 
Linear  Transformations. 

"  3.  To  present  a  general  formula  of  transformation  which 
will  enable  one  by  a  variation  of  conditions  to  pass  from 
any  system  in  Analytical  Geometry  to  any  other  system. 

"4.  To  extend  the  truths  deduced  for  double  and  triple 
integrals  to  n  integrals. 

"  5.  To  make  a  special  application  of  these  propositions  to 
a  conic  of  revolution,  referred  to  each  of  the  five  reference 
systems  here  considered." 

The  thesis  covers  a  wide  range  and  is  of  great  merit.  It 
exhibits  originality  of  treatment  in  the  plan  of  unifying 
the  different  systems  of  analytical  geometry,  the  presenta- 
tion of  trilinears  and  tangentials  in  space,  the  develop- 
ment of   the  equations  of  transformation  from  Cartesian 
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co-ordinates  to  triplanar  and  tangential  co-ordinates,  the 
application  of  quaternions  as  a  reference  system  for  multi- 
ple integrals  by  means  of  the  equations  of  transformation, 
the  geometrical  interpretation  of  the  formation  of  deter- 
minants, and  the  reduction  of  the  equations  of  transforma- 
tion to  the  simple  formula,  p=rk*j*kj*k*. 

It  gives  me  great  pleasure  to  recommend  her  to  the  Board 
of  Trustees  for  the  degree  of  Doctor  of  Philosophy. 
Very  respectfully, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 
Columbia  College,  May  17,  1886. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College: 

The  following  is  the  report  of  the  work  done  in  my  de- 
partment in  the  School  of  Arts  during  the  year: 

Junior  Class. — During  the  first  term,  the  Junior  class 
was  engaged  for  two  hours  per  week  on  the  subject  of  heat^ 
embracing :  expansion  of  solids,  liquids,  and  gases ;  mer- 
curial  and  air  thermometers ;  maximum  and  minimum  ther> 
mometers  ;  conduction  of  heat  by  solids,  liquids,  and  gases  ; 
tension  of  vapors ;  high,  and  low-pressure  steam-engines  ; 
radiant  heat ;  latent  heat  of  liquids  and  gases,  etc. 

During  the  second  term,  two  hours  per  week,  subjects 
being :  specific  heat ;  properties  of  magnets ;  terrestrial 
magnetism  ;  magnetic  attractions  and  repulsions ;  frictional 
electricity ;  theories  of  electricity  ;  electrical  attractions  and 
repulsions;  electrical  induction;  electrophorus ;  Holtz's 
machine ;  electrical  spark,  nature  and  duration  of ;  Leyden 
jar  ;  Lichtenberg's  figures,  etc. 

Galvani's  observations ;  Volta's  experiments ;  Voltaic 
battery;  constant  batteries ;  Oersted's  fundamental  experi- 
ment ;  tangent  compass  ;  galvanometer  ;  Ohm's  law  ;  ther- 
mal, luminous,  chemical  effects;  decompositions  of  salts; 
electro-metallurgy;  attractions  and  repulsions  of  currents  by 
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currents ;  electromagnets ;  chemical  telegraph ;  Morse's 
telegraph ;  ocean  telegraph ;  induction  by  magnets  ;  mag- 
neto-electrical apparatus  ;  Ruhmkorff's  coil ;  Gramme-ma- 
chine ;  Wallace  machine,  etc. 

Senior  Class, — Was  occupied  three  hours  per  week  dur- 
ing the  first  term  in  studying  the  subject  of  light : 

Transmission,  velocity,  and  intensity  of  light ;  photo- 
meters; reflection  of  light;  plane,  concave,  and  convex 
mirrors ;  spherical  aberration ;  refraction  by  plates  and 
prisms ;  total  reflection  ;  dispersion  by  prisms ;  spectro- 
scope ;  chemical  and  solar  lines ;  lines  from  fixed  stars ; 
lenses,  convex  and  concave ;  achromatism  ;  camera  obscura ; 
simple  and  compound  microscopes ;  astronomical  and  ter- 
restrial telescopes ;  the  eye  and  vision,  etc. 

During  the  second  term,  three  hours  weekly  upon  the 
study  of  sound  : 

Nature  of  sound  waves ;  velocity  through  gases,  liquids, 
and  solids  ;  reflection  of  sound  ;  refraction  ;  interference  ; 
measurement  of  wave-lengths ;  measurement  of  number  of 
vibrations;  vibrations  of  strings ;  musical  scale;  vibrations 
of  rods,  plates,  and  bells;  organ  pipes;  flute  pipes;  reed 
pipes ;  vibrations  of  tuning-fork  determined  with  chrono- 
graph ;  Lissajous'  experiment ;  resonance ;  human  voice  ; 
the  ear  and  audition ;  telephone ;  phonograph,  etc. 

Elective  Seniors. — Were  engaged  during  the  first  term 
two  hours  per  week, as  follows:  Mechanical  theory  of  heat; 
determination  of  the  mechanical  equivalent  of  heat;  con- 
version of  heat  into  work ;  application  to  steam-engines ; 
indicator  diagrams ;  elasticity  of  gases ;  isothermals  of  gas 
and  steam  ;  adiabatics  ;  Carnot's  engine  ;  reversible  engines, 
caloric  engines  and  steam-engines  compared ;  absolute  tem- 
perature, kinetic  theory  of  gases,  etc. 

Electrostatics  :  determination  of  the  constants  of  a  bat- 
tery; measurement  of  resistances  ;  Wheatstone  bridge,  etc. 

During  the  second  term,  two  hours  per  week,  as  follows  : 

Absolute  units ;  C.  G.  S.  system ;  practical  electrical 
units  ;  theory  of  dynamo-electrical  machines  ;  electric  light- 
ing ;  arc  and  incandescent  systems,  etc. 


Digitized  by  VjOOQIC 


82  HISTORY  AND  POLITICAL  SCIENCE. 

Undulatory  theory  of  light;  propagation  of  light  by 
waves;  reflection  of  light;  refraction  of  light ;  Fresnel's  ex- 
periments ;  Pouillet's  experiments ;  Newton's  rings  ex- 
plained by  the  undulatory  theory ;  thin  plates ;  double  re- 
fraction  in  uniaxial  and  biaxial  crystals  ;  conical  refraction ; 
plane  polarization ;  circular  polarization  ;  elliptical  polari- 
zation ;  rotary  polarization. 

Respectfully  submitted, 

Ogden  N.  Rood, 

Professor  of  Physics. 
Columbia  College,  May  30,  1886. 


DEPARTMENT    OF   HISTORY   AND    POLITICAL 

SCIENCE. 

To  the  President  of  Columbia  College: 

The  Department  of  History  and  Political  Science  in  the 
School  of  Arts  would  beg  to  report  that  the  usual  instruc- 
tion prescribed  by  the  statutes  of  the  Trustees  has  been 
given  during  the  present  year. 

Professor  E.  Munroe  Smith  has  instructed  the  Sopho- 
more class  six  hours  per  week  during  the  first  semester  in 
German  History.  Mr.  Goodnow  has  instructed  the  Sopho- 
more class  six  hours  per  week  during  the  second  semester 
in  French  History. 

Professor  R.  M.  Smith  has  instructed  the  Junior  class 
two  hours  per  week  during  the  first  semester  in  English 
History,  and  the  Senior  class  two  hours  per  week  during 
the  entire  year  in  the  Constitutional  History  of  England 
The  head  of  the  department  has  instructed  the  Senior  class 
four  hours  per  week  throughout  the  year  in  the  Constitu- 
tional History  of  Germany,  France,  and  the  United  States. 
Respectfully  submitted, 

John  W.  Burgess, 
Professor  of  History  and  Political  Science, 

Columbia  College,  May  30,  1886. 
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DEPARTMENT  OF  PHILOSOPHY,  ETHICS,  AND 
PSYCHOLOGY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  during  the  past  academic 
year  the  work  of  the  department  has  been  carried  on  as 
follows : 

1.  Junior  Class. — The  junior  class  has  attended  in  two 
sections,  one  hour  a  week  each,  in  Logic.  Jevons's  Lessons 
in  Logic  was  the  text-book  used  for  the  study  of  deductive 
logic,  while  the  history  of  logic,  the  relation  of  logic  to 
philosophy,  modern  logical  theories,  induction  and  scien- 
tific  methods  have  furnished  the  subjects  for  a  course  of 
lectures  that  embraced  something  more  than  half  the  year. 
Four  special  students  have  also  attended  this  course. 

2.  Senior  Class. — ^An  elective  class  of  twenty-three  seniors 
has  received  instruction  by  lecture  three  hours  per  week 
throughout  the  year.  Two  hours  per  week  have  been  de- 
voted  to  the  history  of  philosophy  from  Thales  to  Cousin, 
Lotze  and  Spencer.  The  remaining  hour  per  week  has  been 
occupied  with  Psychology,  in  which  the  instruction  has 
been  chiefly  by  lecture,  Sully's  Outlines  of  Psychology  being 
used  partly  as  text-book  and  partly  as  a  book  of  reference. 
Among  the  special  subjects  treated  of  by  lecture  were  the 
structure  and  functions  of  the  brain  and  nervous  system, 
the  localization  of  brain  functions,  unconscious  mental  ac- 
tivity, and  the  outlines  of  psycho-physics. 

3.  Graduate  Department. — In  this  department  two  courses 
have  been  given  during  the  year,  each  attended  by  a  single 
student.  N.  E.  Crosby,  A.B.  (Columbia,  1885),  has  attended 
two  hours  per  week  for  the  study  of  the  philosophy  of  Aris- 
totle, preparatory  to  being  examined  for  the  degree  of 
Master  of  Arts.  This  course  was  interrupted  in  March  by 
Mr.  Crosby's  departure  from  the  city.  He  expects  to  fulfil 
the  requirements  for  the  degree  of  A.M.  at  some  future 
time. 

W.  H.  Pott,  A.M.  (Columbia,  1885),  has  attended  two 
hours  weekly  for  the  study  and  exposition  of  the  philosophy 
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of  Kant  and  the  German  philosophy  after  Kant,  with 
•especial  reference  to  their  ethical  significance.  The  Kritik 
der  reinen  Vernunft  has  been  read  entire,  and  a  special 
study  made  of  ethics  and  the  philosophy  of  religion  as 
they  are  presented  by  Kant  and  Hegel  and  in  the  con- 
temporary writings  of  Herbert  Spencer,  Sidgwick,  Mar- 
tineau,  Royce,  Sorley,  and  others.  Mr.  Pott  submitted,  in 
part  fulfilment  of  the  conditions  requisite  for  the  attainment 
of  the  degree  of  Doctor  of  Philosophy,  a  very  able  thesis  on 
**  Modern  Ethics."  The  thesis  was  submitted  to  Prof. 
Francis  L.  Patton,  of  Princeton  College,  who  in  his  report 
on  it  says  :  "  I  read  it  with  great  care  and  beg  to  express 
my  entire  approval  of  it.  The  writer  shows  a  very  credita- 
ble acquaintance  with  the  genetic  relations  of  current  ethi- 
cal problems  to  ethical  thought  of  a  former  day.  His  criti- 
cisms of  prevailing  systems  are  acute  and  appreciative. 
*  *  *  It  is  my  opinion  that  it  should  be  unhesitatingly 
approved  as  a  fulfilment  in  part  of  the  conditions  necessary 
to  the  attainment  of  the  degree  of  Doctor  of  Philosophy." 
Mr.  Pott's  examination  was  participated  in  by  Prof.  Henry 
M.  McCracken,  of  the  University  of  the  City  of  New  York, 
ai)d  embraced  a  defence  of  his  thesis  as  well  as  the  philoso- 
phy of  Kant.  The  examination  was  exhaustive,  and  the 
candidate  acquitted  himself  most  creditably.  He  is  accord- 
ingly recommended  to  the  degree  of  Doctor  of  Philosophy. 
4.  Extra  Classes. — In  response  to  a  demand  for  wider  in- 
struction in  philosophy  than  that  announced  as  part  of  the 
regular  curriculum,  two  special  classes  were  formed  in  Oc- 
tober last,  each  attending  two  hours  a  week,  for  the  study 
of  Berkeley's  philosophy,  with  especial  reference  to  the 
problems  of  Ethics  and  Natural  Theology.  The  one  class 
has  been  composed  of  four  Seniors,  the  other  of  eighteen 
Juniors,  and  both  classes  have  read  and  discussed  Berkeley's 
**  Essay  on  Vision,"  and  his  **  Principles  of  Human  Knowl- 
edge." Important  philosophical  and  ethical  questions  have 
been  discussed  as  they  arose  during  the  year.  The  attend- 
ance at  the  second  of  these  classes  was  seriously  diminished 
during  the  second  term,  owing  to  the  fact  that  the  hour  at 
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which  the  class  met  conflicted  with  some  of  the  regular  col- 
lege exercises.  But  unfortunately  no  other  arrangement 
was  feasible. 

In  addition  to  the  work  above  detailed,  two  public  lec- 
tures were,  by  special  permission  of  the  Trustees,  deliv- 
ered in  the  month  of  April  on  Pedagogics. 

The  work  of  all  the  classes  has  been  earnest  and  thorough 
and  it  is  due  to  the  members  of  the  extra  classes  to  say  that 
in  most  instances  they  have  attended  at  no  small  sacrifice 
of  their  personal  convenience. 

Respectfully  submitted, 

Nicholas  Murray  Butler, 
In  Charge  of  the  Department  of  Philosophy^ 
Ethics^  and  Psychology. 

Columbia  College,  May  20,  1886. 


DEPARMTENT  OF  POLITICAL   ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College: 

I  have  the  honor  to  submit  the  following  report  of  the 
work  done  in  this  department  in  the  School  of  Arts : 

The  Junior  class  has  received  instruction  by  text-book 
two  hours  per  week  during  the  second  term. 

The  Senior  class  has  received  instruction  by  lecture  four 
hours  per  week  throughout  the  year. 

Respectfully  submitted, 

Richmond  Mayo  Smith, 

Professor  of  Political  Economy  and 

Social  Science. 

Columbia  College,  May  12,  1886. 
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DEPARTMENT    OF    THE   ENGLISH  LANGUAGE 
AND  LITERATURE. 

To  the  President  of  Columbia  College : 

I  beg  leave  to  make  the  following  report  upon  the  work 
done  during  the  session  of  1885-86  in  the  Department  of 
English : 

In  this  work  there  has  been,  I  am  glad  to  say,  no  break 
either  from  illness  or  from  any  other  cause.  The  duties 
assigned  to  each  instructor  and  assistant  have  been  regu- 
larly discharged. 

The  Freshman  class,  during  both  terms,  has  been  each 
week  once  with  me  and  twice  with  Dr.  Quackenbos.  With 
me,  it  has  studied  the  logical  analysis  and  syntax  of  the 
language,  has  had  lectures  on  the  lives  and  writings  of  great 
contemporary  poets,  and  has  read  some  of  their  poems, 
with  minute  examination  of  matter,  grammar,  and  style. 
With  Dr.  Quackenbos,  as  shown  by  his  report,  it  has 
studied  the  elements  of  rhetoric  and  composition,  and 
the  history  of  literature,  and  it  has  written  monthly  exer- 
cises. 

The  Sophomore  class  also  has  been  each  week  once  with 
me  and  twice  with  Dr.  Quackenbos.  With  me,  it  has 
studied  the  historical  grammar  and  inflections  of  the  Eng- 
lish language,  and  has  read  Shakespere's  Julius  Caesar, 
with  minute  examination  of  plot,  thought,  and  language. 
With  Dr.  Quackenbos,  it  has  carried  on  the  study  of  rhet- 
oric and  composition  and  of  the  history  of  the  literature, 
and  it  has  written  monthly  essays. 

The  Junior  class  has  been  each  week  twice  with  me  and 
once  with  Dr.  Jackson.  With  Dr.  Jackson,  whose  teaching 
has  been  given  with  admirable  spirit  and  effectiveness,  this 
class  has  studied  the  elements  of  Anglo-Saxon.  For  full 
details  I  beg  leave  to  refer  you  to  Dr.  Jackson's  enclosed 
report.  With  me,  the  class  has  studied  the  higher  rhetoric, 
chiefly  the  construction  of  the  sentence  and  the  paragraph, 
the  philosophy  of  literature  and  criticism,  and  the  works 
and  style  of  Bacon  and  Milton,  much  of  whose  writings  it 
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has  read.  For  practice  in  composition  this  class  has  writ- 
ten, every  two  or  three  weeks,  exercises  in  the  various  kinds 
of  prose. 

The  Senior  class  has  been  each  week  twice  with  me.  It 
has  studied  the  higher  theory  of  composition,  with  especial 
regard  to  the  construction  and  arrangement  of  discourse 
in  its  various  kinds,  the  historical  grammar  of  the  English 
language,  including  the  Anglo-Saxon  and  the  Early  English 
periods,  and  finally  a  full  course  on  the  history  and  devel- 
opment of  English  rhythms  and  practical  forms.  It  has 
read  with  me  passages  of  Anglo-Saxon  poetry,  and  much 
of  Chaucer's  poetry,  and  studied  the  forms  and  syntax  of 
Chaucer's  language.  For  practice  in  composition  the  Senior 
class  has  written  a  graduated  course  of  essays. 

A  small  class  of  young  men,  all  graduates  of  the  College, 
has  carried  on  with  me  a  regular  course  of  graduate  work 
in  English  and  Teutonic  philology.  They  have  read  with 
me  twice  a  week  in  Gothic,  Anglo-Saxon,  and  Early  English 
literature,  and  pursued  regular  studies  in  the  grammars  of 
those  languages.  They  have  worked  with  much  enthusi- 
asm and  have  made  much  progress. 

The  Fellows  of  the  College  that  were  assigned  to  my  de- 
partment, Messrs.  Jackson,  Dodge,  and  Spencer,  have  done 
their  work  faithfully  and  with  ever  increasing  efficiency.  I 
beg  to  refer  you  to  the  special  reports  and  recommenda- 
tions that  in  respect  to  these  gentlemen  I  have  already 
made  to  you. 

Respectfully  submitted, 

Thomas  R.  Price, 
Professor  of  the  English  Language 
and  Literature. 

Columbia  College,  April  30,  1886. 
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INSTRUCTION  IN  THE  HISTORY  OF  ENGLISH 
LITERATURE. 

To  Professor  Thomas  R.  Price  : 

I  have  to  report  that  during  the  past  year  the  Sophomore 
class  has  received  instruction  in  the  history  of  English  Liter- 
ature and  in  the  principles  of  figures  and  style.  The  lec- 
tures have  been  rendered  practical  by  the  free  use  of  ex- 
amples and  illustrative  extracts,  and  abundant  references 
have  been  furnished  for  collateral  reading  in  connection 
with  the  subjects  discussed.  The  recent  additions  to  the 
list  of  books  in  the  department  of  English  Literature  are 
invaluable  to  our  many  readers,  who  are  now,  in  a  great 
measure,  saved  the  inconvenience  of  searching  for  volumes 
recommended  for  consultation  in  the  libraries  of  this  city 
and  Brooklyn. 

The  Freshman  class  has  been  similarly  instructed  in  the 
history  of  English  Literature,  in  punctuation,  and  in  the 
art  of  prose  composition. 

Essays  have  been  prepared,  as  heretofore,  by  the  mem- 
bers of  each  class,  and  the  corrections  have  been  explained 
in  the  presence  of  the  several  authors. 

Respectfully  submitted, 

John  D.  Quackenbos, 

Adjunct  Professor  of  English. 

Columbia  College,  May  i,  1886. 


SPECIAL   REPORT  ON  ANGLO-SAXON. 

To  Professor  Thomas  R.  Price  : 

To  the  Senior  and  Junior  classes  I  have  given  each  week 
seven  hours'  instruction  in  Anglo-Saxon  throughout  the 
year. 

Twenty-six  Seniors  have  taken  Anglo-Saxon  as  an  elec- 
tive study,  and  the  class  was  divided  into  three  sections. 
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They  have  read  in  Sweet's  Anglo-Saxon  Reader  six  ex- 
tracts, selected  from  the  Chronicle,  the  Laws,  and  from  the 
works  of  Alfred,  Alfric,  and  the  poet  Cynewulf,  One  sec- 
tion, also,  as  voluntary  work,  has  read  two  additional  selec- 
tions. The  daily  reading  of  the  texts  has  been  accompanied 
by  explanations  of  a  grammatical,  philological,  historical,  or 
literary  character.  During  the  first  term  a  thorough  review 
of  the  grammar  was  given,  and,  in  addition  to  the  regular 
examinations,  each  student  handed  in  as  an  extra  exercise 
copies  in  tabular  form  of  all  the  paradigms  that  formed  the 
particular  study  of  the  month.  In  the  second  term,  beside, 
they  received  instruction  in  Anglo-Saxon  prose  composi- 
tion ;  and  a  special  study  was  made  of  the  phonetic  laws  of 
the  language. 

The  two  sections  of  the  Junior  class,  each  attending  one 
hour  a  week,  have  used  Sweet's  Anglo-Saxon  Primer.  The 
first  term  was  devoted  to  acquiring  a  knowledge  of  the 
grammar,  and  constant  drill  was  given  in  the  paradigms. 
The  second  has  been  occupied  in  reading  Alfric's  Account  of 
Samson  and  two  other  selections,  with  a  practical  application 
of  the  grammar.  In  connection  with  the  reading,  also, 
special  stress  has  been  laid  on  parallel  syntax,  with  refer- 
ence to  the  likeness  or  difference  between  the  syntax  of  the 
Anglo-Saxon  and  other  languages. 

The  daily  attendance  during  the  year  and  general  atten- 
tion to  the  study  have  been  most  satisfactory. 

Respectfully  submitted, 

A.  V.  Williams  Jackson, 
Fellow  in  Letters,  Instructor  in  Anglo-Saxon, 

Columbia  College,  May  i,  1886. 
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DEPARTMENT  OF  MODERN  LANGUAGES   AND 
FOREIGN  LITERATURE. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  of  submitting  the  following  report  of 
the  work  of  the  Department  of  Modern  Languages  and 
Foreign  Literature  during  the  past  year : 

According  to  existing  rules,  French  and  German  are 
elective  during  the  first  three  years ;  Spanish  and  Italian, 
save  by  special  authorization,  only  during  the  final  years  of 
the  course.  One  of  the  two  languages  first  mentioned  is 
obligatory  for  two  years,  while  the  choice  made  at  the  be- 
ginning of  the  course  is  binding  upon  the  student  for  an 
additional  year  if  he  remains  in  the  department.  The 
foregoing  statement  is  necessary  to  explain  the  falling  off 
in  the  third  year,  and  the  small  attendance  upon  the  courses 
in  Italian  and  Spanish. 

The  students  in  the  department  have  been  distributed  as 
follows : 

Romance  Languages. 

French 170 

Spanish 28 

Italian 6 

Graduates i 


Total 205 

Germanic  Languages. 

German 98 

Graduates 4 

Total 102 

Arranged  according  to  Courses. 
French.  German.  Spanish.  Italian. 

First  year 42  32  17  2 

Second  year 57  23  8  3 

Third  year 9  20  10 

Fourth  year 8610 

Lectures 17  (4  lects.)  17  (3  lects.)    i  (i  lect.)    i  (i  lect.) 

Special  course  in  French , 27 


Digitized  by  VjOOQIC 


INSTRUCTION  IN  MODERN  LANGUAGES.  9 1 

WORK  OF  DEPARTMENT  IN  DETAIL— ROMANCE 
LANGUAGES. 

French — First  Year. — Chardenal's  first  French  course 
completed.  Reading:  La  Mhre  de  la  Marquise^  of  E. 
About,  135  pages.  Instructors:  first  term,  Mr.  Speranza; 
second  term,  Dr.  O'Connor. 

Second  Year. — Chardenal's  second  French  course  and 
Rouilier's  second  book  of  French  composition,  embracing 
about  150  pages  of  written  translation.  Syntax  in  Brachet's 
Petite  Grammaire  Francaise.  Reading  to  the  extent  of 
about  400  pages.  Instructors :  first  term.  Dr.  O'Connor 
and  Mr.  Scribner;  second  term,  Mr.  Scribner. 

Third  Year. — First  term,  Pailleron's  Le  Monde  ok  I  'on 
s'ennuie  and  Ohnet's  Z/  Maitre  de  Forges^  with  ten  essays 
in  French.  Second  term  :  Corneille's  Le  Ctd  diXid  Molifere's 
Le  Tartuffe^  with  six  essays.     Instructor,  Dr.  O'Connor. 

Fourth  Year. — Reading :  some  1,200  pages,  with  brief 
essays.  In  addition,  French  composition  to  extent  of 
about  100  pages.     Instructor,  Mr.  Scribner. 

Special  Course  (wholly  in  French). — ^Two  lectures  a  week 
on  the  literature  of  the  19th  century.  In  connection  there- 
with, 2,000  pages  read  and  six  essays  presented.  Instructor, 
Mr.  Scribner. 

Lectures. — From  origin  to  close  of  17th  century,  twice  a 
week.  i8th  and  19th  centuries,  twice  a  week.  Instructor, 
Mr.  Scribner. 

Voluntary  Classes. — (i)  For  extra  reading,  instructor. 
Professor  Smith.  (2)  Lectures  in  French  (20)  on  France 
and  its  institutions.     Instructor,  Mr.  Scribner. 

Spanish — FIRST  Year. — Josse's  Grammar.  Reading, 
50  pages  from  Mantilla's  Zi^r<7  dSf  Lectura  smd  12  chapters 
from  Gil  Bias.     Instructor,  Mr.  Deghu^e. 

Second  Year. — Reading,  150  pages  from  Don  Quijote. 
In  addition,  translations  into  Spanish,  and  a  few  informal 
lectures  on  Cervantes'  life  and  works.  Instructor,  Mr. 
Deghu^e. 

Third  Year. — Reading :  200  pages  from  Don  Quijote^  and 
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two  dramas,  Si  no  vieran  las  Mujeres  and  El  Desden  con  el 
Desden.     Instructor,  Mr.  Deghu^e. 

Fourth  Year. — First  term,  Romancero  del  Cid^  includ- 
ing all  the  various  romances  collected  from  different  editions 
Second  Term,  Coplas  de  Manrique,  first  part  of  Poema  del 
Cidy  Los  Reyes  MagoSy  Los  Reyes  de  Oriented  Yusufy  and  se- 
lections from  Santa  Maria  Egipciaca^  Libro  de  Alexandro, 
Libro  de  AppoloniOy  and  Poesias  de  Gonzalo  de  Berceo.  In- 
structor, Professor  Smith. 

Lectures  (once  a  week). — Spanish  literature  from  its  origin 
to  the  present.     Instructor,  Prof.  Smith. 

Italian — FIRST  YEAR. — Sauer's  Grammar.  Reading:  60 
pages  from  Silvio  Pellico's  Le  tnie  Prigioniy  and  30  pages  of 
selections.     Instructor,  Mr.  Speranza. 

Second  Year. — The  unusual  capacity  and  diligence  of 
this  class  rendered  it  possible  to  undertake  work  far  in  ad- 
vance of  that  assigned.  Reading :  200  pages  of  selections 
from  Puccianti's  Antologiazxidi  26  cantos  of  the  Inferno  ;  10 
compositions  in  Italian  and  the  translation  of  the'whole  of 
Macaulay's  essay  on  Macchiavelli.  In  addition,  several 
selections  from  prose  and  poetry  were  memorized,  and  con- 
siderable practice  in  conversation  afforded.  Instructor,  Mr. 
Speranza. 

Third  and  Fourth  Years. — No  classes. 

Lectures  (once  a  week). — General  development  of  Italian 
literature,  and  special  study  of  Dante,  Petrarch,  Boccacio, 
Poliziono,  Ariosto,  Macchiavelli,  Tasso,  Metastasio,  Goldoni, 
Parini,  Alfieri  Foscolo,  Leopardi,  and  Manzoni.  Instructor, 
Mr.  Speranza. 

Graduate  Work. 

Old  French, — Bartsch's  Chrestomathie  and  Aucassin  and 
Nicolete. 

Provencal. — Bartsch*s  Chrestomathie. 

Low  Latin. — Inscriptions,  charts,  glossaries,  etc.,  in  Paul 
Meyer's  RecueiL  Critical  study  of  languages  and  compari- 
son with  other  members  of  Romance  family.  Instructor, 
Dr.  O'Connor, 
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Germanic  Department. 

German — First  Year. — Whitney's  Brief  Grammar  and 
about  35  pages  of  text  from  Whitney's  Reader.  Exercises 
in  translation  from  Stahl's  versions.  Instructors  :  Prof. 
Boyesen,  Dr.  Carpenter,  and  Mr.  Deghu6e,  first  term ; 
second  term,  Prof.  Boyesen  and  Dr.  Carpenter. 

Second  Year. — Schiller's  Wilhelm  Telly  ist  act,  and  selec- 
tions from  2d,  3d,  and  4th ;  also  50  pages  from  Heine's 
prose.  Exercises  in  translation  from  English.  Special  at- 
tention paid  to  grammar  and  philology.  Instructor,  Dr. 
Carpenter. 

Third  Year. — Two  Courses — Practical,  first  term  :  In 
class,  50  pages  from  Schiller's  Thirty  Years'  War.  Outside 
reading  average  50  pages.  Exercises  in  conversation.  Sec- 
ond term  :  Schiller,  80  pages.  Reading  at  sight  in  class  70 
pages,  including  Der  Raufbold  of  Turgenieff,  and  DerDachs 
auf  Lichtness  of  Riehl.  Reading  aloud  to  class  by  Profes- 
sor and  explanations  in  German  of  75  pages  from  Ander- 
sen. Private  reading  average  1 10  pages.  Total,  first  term, 
100  pages;  second  term,  340  pages.  Instructor,  Prof. 
Smith. 

Faust  Section. — First  part  entire,  and  extracts  from  second. 
Six  lectures  on  the  second  part  and  on  the  significance  of 
the  Faust  legend  given  in  connection  with  this  course.  In- 
structor, Prof.  Boyesen. 

Fourth  Year — First  term,  Benedix  Dcls  Lugen.  Second 
term,  Lessing's  Laokoon,  with  informal  lectures  on  aesthetics 
and  the  history  of  German  art  criticism.  Instructor,  Prof. 
Boyesen. 

Lectures. — German  literature  from  its  origin  to  the  present 
(twice  a  week).     Instructor,  Prof.  Boyesen. 

Philology  (once  a  week). — Introduction  to  Germanic 
philology.     Instructor,  Dr.  Carpenter. 

Voluntary  Classes. — Exercises  in  extemporaneous  transla- 
tion and  conversation.  In  connection  with  this  course  a 
few  informal  lectures  in  German.  Instructor,  Prof.  Boyesen. 
A  few  students  also  pursued  courses  under  Mr.  Arrowsmith. 
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Graduate  Work. 

Scandinavian. 

Sivedishy — Grammar,  Teg^er's  Frithiof  and  extracts  in 
prose  and  verse  from  other  authors.  Instructor,  Prof. 
Boyesen. 

Icelandic  (advanced  class). — Volsunga  Saga^  Gunnlang's 
Saga^  and  several  lays  from  the  elder  Edda.  Instructor, 
Prof.  Smith. 

Lectures, — Danish  and  Swedish  literatnre,  illustrated  by 
extracts  from  all  the  more  prominent  authors.  Instructor, 
Professor  Smith. 

Old  High  German. — Hahn's  Althochdeutsche  Grammatik. 
Instructor,  Dr.  Carpenter. 

Middle  High  German. — Wimbold's  Mittelhochdeutsche 
Grammatik  and  some  eighty  pages  from  Lesebuch  by  same 
author.     Instructor,  Dr.  Carpenter. 

A  seminar  in  Germanic  philology,  under  the  charge  of  Dr. 
Carpenter,  was  organized  during  the  year,  holding  sessions 
of  two  consecutive  hours  in  alternate  weeks.  Subjects  were 
announced  beforehand,  and  from  each  member  in  rotation 
principal  papers  were  required,  bearing  thereon,  which  then 
formed  basis  for  discussion.  The  results  have  been  highly 
profitable. 

Survey  of  Department. — ^Your  professor  devoted  two  hours 
a  week  during  the  first  term  to  visiting  the  various  classes 
of  his  associates,  and  found  the  general  condition  of  the  de- 
partment, both  as  regards  instruction  and  discipline,  en- 
tirely satisfactory.  In  conclusion,  he  would  respectfully 
call  your  attention  to  the  present  provision  for  instruction 
in  Italian  and  Spanish,  and  for  that  of  the  third  year  of  the 
existing  courses  in  French  and  German,  and  to  the  need  of 
some  change  as  to  these. 

Respectfully  submitted, 

Charles  Sprague  Smith, 

Professor  of  Modern  Languages  and 

Foreign  Literature. 

Columbia  College,  May  13,  1886. 
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REPORT  ON  GEODESY  AND  PRACTICAL 
ASTRONOMY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  transmit  herewith  the  report  of  work 
done  during  the  year  in  the  Department  of  Geodesy  and 
Practical  Astronomy. 

IN  THE  SCHOOL  OF  ARTS. 

(i)  The  PosUGraduate  Class  has  thoroughly  read  one 
hundred  pages  of  Gauss*  Theoria  Motus  Corporum  Celestium, 
There  were  four  students  in  this  class,  who  attended  me 
once  a  week. 

(2)  The  Senior  Class  (elective)  in  Practical  Astronomy 
numbers  four.  This  class  attends  twice  a  week  in  the  lec- 
ture-room, and  devotes  many  hours  to  observatory  work. 
The  work  accomplished  was  very  nearly  as  stated  in  the 
Handbook  of  Information.  Some  of  the  students  have 
done  extra  work. 

(3)  The  Senior  Class  in  Descriptive  Astronomy,  under 
the  charge  of  Prof.  Peck,  has  been  given  opportunities  for 
visiting  the  observatory. 

(4)  Miss  Winifred  Edgerton  has  continued  her  work  in 
Astronomy,  and  is  engaged  on  a  determination  of  the  lati- 
tude of  the  observatory  as  part  of  her  work  for  the  degree 
of  Ph.D. 

(5)  During  the  year  many  hundred  persons  have  visited 
the  observatory. 

Respectfully  submitted, 

J.  K.  Rees, 
Professor  of  Geodesy  and  Practical 
Astronomy. 
Columbia  College,  May  15,  1886. 


Digitized  by  VjOOQIC 


96  INSTRUCTION  IN  CHEMISTRY. 

DEPARTMENT  OF  CHEMISTRY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  report  that  in  the  Academic  Depart- 
ment of  the  College  I  have  met  the  Sophomore  class  once 
a  week  during  the  past  year,  and  have  given  instruction  by 
lecture,  with  monthly  examinations,  on  the  non-metallic 
elements  and  their  compounds,  including  the  chemistry  of 
the  atmosphere  and  the  chemistry  and  composition  of 
water.  I  find  the  amount  of  time  allotted  to  me  for  this 
purpose  entirely  inadequate.  Between  the  hours  taken  for 
examination  and  the  hours  lost  by  holidays  and  vacations,  I 
have  on  the  whole  a  very  small  number  of  lectures.  As  it 
has  always  been  the  intention  to  have  the  Sophomore 
students  well  prepared  for  admission  into  the  School  of 
Mines,  it  seems  desirable  that  they  should  be  well  grounded 
in  the  chemistry  of  the  non-metallic  elements,  and  I  would 
respectfully  suggest  that  an  allotment  of  two  hours  a  week 
would  enable  me  to  much  more  than  double  the  usefulness 
of  this  course  of  instruction.  Although  the  class  has  been 
very  attentive  and  regular,  it  is  still  difficult  to  keep  up  the 
interest  when  the  exercises  come  only  once  a  week. 

The  portion  of  the  Senior  class  which  elected  Chemistry 
has  attended  two  hours  a  week.  During  the  first  session 
the  subject  studied  was  the  chemistry  of  the  metals.  Dur- 
ing the  second  session,  organic  chemistry.  In  addition  to 
the  lectures  the  members  of  the  class  have  had  a  weekly 
recitation,  which  has  been  held  by  Mr.  Beebe,  one  of  the 
Fellows  in  Chemistry.  The  progress  made  by  the  class  has 
been  entirely  satisfactory. 

There  has  been  one  graduate  student  attending  instruc- 
tion in  Chemistry  and  his  work  has  been  very  satisfactory. 
He  has  attended  lectures  in  the  School  of  Mines  and   he 
has  worked  systematically  in  the  laboratory. 
Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 

Columbia  College,  May  6,  1886. 


Digitized  by  VjOOQIC 


GEOLOGY— SANSKRIT,  97 

DEPARTMENT  OF  GEOLOGY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  the  following  lectures  deliv- 
ered in  the  departments  of  Geology  and  Botany  to  the 
students  in  the  School  of  Arts  during  the  academic  year 
1885-86,  viz. : 

Geology 22 

Botany 20 

Respectfully  submitted, 

J.  S.  Newberry, 
Professor  of  Geology  and  Palceontology. 


REPORT  ON  SANSKRIT 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  make  the  following  report  of  the 
work  done  in  Sanskrit  under  my  direction  during  the  past 
college  year. 

1.  A  class  of  three  graduates,  meeting  once  a  week,  has 
read  with  me  some  thirty  hymns  of  the  Rig- Veda,  following 
the  selections  given  in  Lauman's  Sanskrit  Reader. 

2.  A  second  class,  composed  of  two  graduates  and  one 
Senior,  meeting  once  a  week,  has  gone  over  with  me  the 
larger  portion  of  my  Sanskrit  Primer. 

3.  A  third  class,  comprising  five  undergraduates,  mostly 
Juniors,  whose  other  lectures  would  not  permit  their  attend- 
ance in  the  hours  which  I  was  obliged  to  fix  upon  for  the 
second  class,  was  very  generously  formed  by  Dr.  Jackson, 
of  his  own  offering,  during  the  course  of  the  first  term. 
These-have  met  once  a  week,  and  gone  over  the  first  part 
of  my  Primer  slowly  and  thoroughly.  No  rapid  progress  was 
attempted,  owing  to  the  large  claims  made  upon  the  young 
men's  time  by  their  prescribed  duties.  I  have  satisfied 
myself,  by  several  visits   to  the  class,  of  the   excellently 
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thorough  and  careful  instruction  which  Dr.  Jackson  has 
given. 

That  I  have  not  given  more  time  to  my  Sanskrit  stu- 
dents, and  have  not  read  any  courses  of  lectures  supple- 
mentary to  the  ordinary  class-work,  is  in  accordance  with 
the  earnest  advice  of  my  physician,  and  with  that  of  Dr. 
Drisler.  There  is  at  present  every  reason  to  believe  that 
my  health  will  allow  me  to  devote  to  my  Sanskrit  classes 
next  year  a  considerably  greater  number  of  hours,  and  to 
offer  instruction  in  directions  which  hitherto  we  have  not 
been  able  to  follow. 

Respectfully  submitted, 

Edward  Delavan  Perry, 

Instructor  in  Sanskrit, 
Columbia  College,  April  30,  1886. 


REPORT  ON  INSTRUCTION  IN  HEBREW  AND 

ARABIC. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  present  the  following  report  con- 
cerning the  instruction  in  Semitic  languages  given  by  me 
during  the  college  year  now  ending : 

I.— HEBREW. 

(a)  Elementary  Hebrew, — One  member  of  the  Senior  class 
attended  me  for  one  hour  each  week  in  elementary  Hebrew. 
During  the  year,  the  important  portions  of  Green's  Ele- 
mentary Hebrew  Grammar  were  studied,  and  a  portion  of 
the  reading  lessons  were  read  and  analyzed  in  connection 
with  the  grammar. 

(b)  Advanced  class. — Three  members  of  the  Senior  class, 
by  permission  of  the  Board  of  Trustees,  elected  Hebrew  as 
a  part  of  their  regular  course  of  study,  and  attended  me 
two  hours  each  week  throughout  the  year,  having  previous- 
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\y  studied  with  me  as  volunteer  students.  The  work  of  the 
year  comprised  a  careful  review  of  the  whole  subject  of 
grammar,  exercises  in  writing  Hebrew,  and  the  reading  of 
selections  from  the  Pentateuch,  the  Book  of  Psalms,  and 
the  Minor  Prophets.  Much  time  was  also  devoted  to  the  ac- 
quisition of  a  Hebrew  vocabulary,  and  to  the  commentary. 
General  instruction  by  lecture  was  also  given,  in  regard  to 
the  history  of  Hebrew  literature  and  learning,  and  the  phil- 
ological theories  of  Meier  and  Delitzsch. 

II. — ARABIC    AND  ASSYRIAN. 

Several  members  of  the  graduate  and  Senior  classes 
asked  for  instruction,  one  in  Assyrian,  three  in  Arabic,  and 
one  in  General  Semitic  Grammar.  All  these  applications, 
however,  came  too  late  in  the  year  to  enable  me  to  make  a 
satisfactory  arrangement  of  hours,  but  classes  will  be 
formed  early  next  year  in  all  these  subjects.  I  think  that 
even  more  applications  would  have  been  received  had  it 
been  generally  known  that  instruction  in  Semitic  is  pro- 
vided by  the  College,  for  in  every  case  the  applicant  in- 
formed me  that,  had  he  sooner  known  of  the  existence  of 
these  courses,  he  would  have  been  glad  to  commence  work 
at  the  beginning  of  the  year. 

Respectfully  submitted, 

H.  T.  Peck, 
Instructor  in  Semitic  Languages. 

Columbia  College,  May  30,  1886. 


REPORT  ON  INSTRUCTION  IN  ZEND. 

To  the  President  of  Columbia  College  : 

During  the  year,  one  post-graduate  student  (Mr.  Chas. 
J.  Deghu^e)  has  studied  Zend,  or  Avestan,  more  properly 
called.  The  first  term  was  devoted  to  acquiring  a  knowl- 
edge of  the  grammar,  constant  reference  being  made  to  the 
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corresponding  forms  in  Sanskrit.  The  second  term  has 
been  spent  in  translating  Vendidad  IL,  VI.,  Yasna  VIIL, 
and  Yasht  VI.  Particular  attention  has  been  paid  to  the 
interesting  and  instructive  metrical  reconstruction  of  the 
text  where  possible.  The  progress  has  been  very  gratify- 
ing. Should  the  work  be  continued,  as  it  is  hoped,  next 
year,  several  Seniors  expect  to  take  up  Avestan  as  an  op- 
tional study. 

Respectfully  submitted, 

A.  V.  Williams  Jackson, 
Instructor  in  Zend. 
Columbia  College,  May  i,  1886. 
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APPENDIX  B. 

SCHOOL  OF  MINES. 

REPORT  ON  THE  GENERAL  STATE  OF  THE  SCHOOL  BY  THE 
DEAN  OF  THE  FACULTY. 


To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  the  Twenty-Second  An- 
nual Session  of  the  School  of  Mines  now  about  to  close  has 
been  in  every  respect  satisfactory. 

On  last  Commencement  Day  forty-six  diplomas  were 
issued  to  graduates  of  the  School  of  Mines  as  follows : 

In  Mining  and  Engineering  (E.M.) 37 

Civil  Engineering  (C.E.) 3 

Analytical  and  Applied  Chemistry  (Ph.B.) 2 

Architecture  (Ph.B.) 3 

Geology  and  Palaeontology  (Ph.B.) t 

46 

In  addition  to  these  regular  degrees  for  the  four-year 
courses,  there  was  issued  one  diploma  for  the  degree  of 
Doctor  of  Philosophy  (Ph.D.)  to  a  graduate  of  the  School  of 
Mines  who  had  pursued  advanced  studies  for  an  additional 
year  or  more. 

In  addition  to  the  foregoing  diplomas,  official  mention  was 
made  at  Commencement  of  six  diplomas  which  had  been 
granted  as  follows : 

In  Mining  Engineering  (E.M.) 4 

Analytical  and  Applied  Chemistry  (Ph.B.) i 

Civil  Engineering  (C.E.) i 

6 
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Since  last  Commencement  the  degree  of  Mining  Engineer 
was  awarded  to  a  member  of  the  Class  of  '85  who  had  not 
previously  complied  with  all  the  requirements. 

During  the  past  year  two  hundred  and  forty  (240)  students 
have  been  in  attendance  on  the  exercises  of  the  School  of 
Mines,  distributed  as  follows : 

First  Class 73 

Second  "    73 

Third     "    56 

Fourth,"    34 

Resident  Graduates 4 

240 

These  students  have  pursued  the  different  parallel  courses 
of  the  School  as  follows : 

First    Second    Third    Fourth    Res. 
Class.     Class.     Class.     Class.    Grad.      Total. 

Mining  Eng 30        12         24        18        —  84 

Civil  Eng 26        24        11  9        —  70 


12 

24 

18 

24 

II 

9 

21 

13 

4 

14 

6 

3 

2 

2 

— 

Anal,  and  App.  Chem.  . .   12  21  13  4  —  50 

Architecture  5  14  6  3  —  28 

Metallurgy —  2  2  —  —  4 

Res.  Graduate —  —  —  —  4  4 

240 

The  graduating  class  numbers  thirty-four  (34)  distributed 
among  the  parallel  courses  as  follows : 

In  Mining  Engineering 18 

Civil  Engineering 9 

Analytical  and  Applied  Chemistry 4 

Architecture   3 

34 

It  is  impossible  to  say  at  this  time  how  large  a  propor- 
tion of  the  class  will  be  able  to  graduate  at  Commencement, 
as  the  final  examinations  have  not  yet  been  held. 

There  has  been  little  change  in  the  character  or  amount  of 
instruction  given  in  the  School  during  the  past  year.    The 
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time  gained  by  giving  up  the  studies  of  French  and  Ger- 
man has  been  used  to  great  advantage  in  recitations  and 
practical  work  in  Chemistry,  Physics,  Biology,  and  the  use 
of  the  microscope. 

The  instruction  in  Hygiene,  by  Dr.  J.  S.  Billings,  was  in- 
creased  from  ten  to  twenty  lectures,  which  were  attended 
by  a  very  large  number  of  students.  Dr.  Julien  has  given 
special  instruction  in  Microscopy  and  Biology  to  students 
of  the  second  class  in  the  newly-arranged  Biological  Labo- 
ratory.    Great  interest  is  exhibited  in  this  subject. 

The  cabinets  of  the  School  have  continued  to  receive 
valuable  additions  by  purchase  and  gift:  mineralogical, 
metallurgical,  and  chemical  specimens,  rocks,  fossils,  and 
models. 

Respectfully  submitted, 

C.  F.  Chandler, 

Dean  of  the  Faculty. 
Columbia  College,  May  19,  1886. 


DEPARTMENT  OF  MINERALOGY  AND 
METALLURGY. 

To  the  President  of  Columbia  College  : 

As  you  request,  I  beg  to  make  the  following  report  of  the 
work  that  has  been  done  in  the  two  departments  under  my 
charge.  In  the  Department  of  Metallurgy  in  the  second 
year,  the  whole  work  of  Blow-piping  was  reorganized  in 
such  a  way  that  the  students  were  able  with  great  ease  to 
themselves  to  do  the  work,  only  two  having  failed  in  the 
examination,  which  result  might  have  been  attained  every 
year  if  we  had  had  the  proper  force  to  do  it.  This  is  owing 
to  the  fact  that  Mr.  Joseph  Struthers,  Jr.,  a  graduate  of  the 
last  class,  volunteered  to  do  the  work  of  an  assistant  in  this 
department,  in  the  expectation  of  being  appointed  to  a  fel- 
lowship, which  has  now  been  done.    This  has  made  it  pos- 
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sible  for  Mr.  Moses  and  myself  to  devote  our  entire  time  to 
instruction,  with  the  result  that  the  students  have  had  more 
instruction  than  they  have  ever  had  in  this  department 
before.  The  two  office-boys  now  do  the  whole  of  the 
mechanical  work,  Mr.  Struthers  does  the  recording  and 
giving  out  of  substances  to  be  examined,  Mr.  Moses  and  I 
do  the  instruction ;  so  that  every  student  is  able  to  work  in- 
dependently of  every  other,  and  we  are  able  to  ascertain 
exactly  how  he  requires  to  be  instructed.  The  result  is  that 
the  Blow-pipe  Laboratory  has  become  a  pleasure,  instead 
of  a  labor  and  a  disappointment,  as  it  was  before.  In  the 
second  term  of  the  second  year,  twenty  lectures  were  deliv- 
ered upon  Crystallography  and  the  Measurement  of  Angles, 
the  Formation  of  Crystals,  and  the  Practical  Bearings  of 
Mineralogy.  Besides  seventeen  lectures,  four  conferences 
were  held,  where  practical  instruction  was  given  by  both 
Mr.  Moses,  Mr.  Struthers,  and  myself,  the  result  of  the 
year's  work  being  extremely  satisfactory  so  far  as  it  is  shown 
in  the  examinations.  It  has  been  found  necessary  to  get 
another  collection  of  crystal  models  for  the  examinations, 
which  it  has  taken  a  year  to  make,  and  will,  I  regret  to  say, 
absorb  a  very  considerable  portion  of  the  funds  for  the  next 
year.  The  students  of  the  third  year  had  thirteen  confer- 
ences and  ten  lectures  upon  the  subject  of  Mineralogy  and 
its  practical  applications  during  the  first  term.  During  the 
second  term  they  have  been  engaged  exclusively  in  the 
laboratory  in  applying  their  knowledge  of  Blow-piping  and 
of  Determinate  Mineralogy  to  the  determination  of  such 
specimens  as  they  would  be  likely  to  find  in  the  field.  The 
presence  of  Mr.  Struthers  in  the  laboratory  has  made  this 
work  possible,  and  the  students  have  been  able  to  do  a  very 
large  amount  of  satisfactory  work,  with  great  pleasure  to 
themselves,  this  work  being  a  recreation  from  their  other 
work,  which  is  more  or  less  fatiguing  to  them.  They  have 
all  shown  and  expressed  great  pleasure  in  this  reorganiza- 
tion of  this  department.  This  reorganization  of  the  depart- 
ment, however,  has  made  a  very  large  amount  of  extra 
work  necessary  during  the  year.  All  of  the  large  specimens 
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have  been  moved  and  re-arranged,  and  will  be  labelled  dur- 
ing  the  course  of  the  next  year.  One  half  of  the  collection 
in  the  table-cases  has  also  been  re-arranged,  as  well  as  the 
whole  of  the  collection  of  pseudo-morphs,  the  collection 
illustrating  the  physical  properties  of  minerals,  and  a  com- 
mencement of  a  collection  showing  the  crystal  forms  in 
natural  minerals  has  been  made.  The  whole  of  the  dupli- 
cates belonging  to  the  School  have  been  re-arranged  and 
classified,  so  that  it  will  be  possible  to  give  to  each  student 
such  ores  and  minerals  as  he  will  be  likely  to  find  in  the 
field  in  the  same  condition  as  they  are  found  in  nature. 
This  has  required  a  very  large  amount  of  sorting  and  re- 
arrangement  in  the  store-room,  which  has  taken  a  great  deal 
of  time.  An  endeavor  has  been  made  to  interest  the  gradu- 
ates in  these  collections,  and  some  few  of  them  have  sent 
such  specimens  as  the  students  require  to  determine,  to  the 
School  in  considerable  quantities.  This  department  for  De- 
terminate Mineralogy  is  now,  I  think,  as  well  equipped  as 
any  in  the  United  States,  and  with  the  assistance  which  I 
now  have,  I  shall  be  able  to  keep  it  in  that  condition.  I  ex- 
pect shortly  to  send  out  a  circular  to  the  graduates,  asking 
them  to  interest  themselves  in  this  very  practical  turn  which 
I  have  now  been  able  to  give  to  the  department  of  Miner- 
alogy. 

In  the  Department  of  Metallurgy,  forty-six  lectures  have 
been  delivered  in  both  the  third  year  and  the  fourth.  I 
have  been  able  to  find  time,  besides  this,  to  put  seven  or 
eight  of  the  lectures  into  print,  which  has  greatly  facilitated 
the  work  of  the  students.  I  am  doing  this  as  rapidly  as  pos- 
sible, for  I  find  that  the  students  are  very  much  interested 
in  every  thing  of  this  kind  that  they  can  get  to  read,  and  I 
have  made  free  use  of  the  School  of  Mines  quarterly  for  that 
purpose  during  the  last  year.  The  Metallurgical  collection, 
having  had  a  place  assigned  to  it,  has  been  moved  from  this 
floor  into  the  room  assigned  to  it,  and  is  partially  arranged. 
The  arrangement  of  this  collection  will  occupy  the  larger 
part  of  the  first  term  of  the  next  year.  Some  of  it  has  never 
been  unpacked  from  the  time  it  was  stored  when  the  build- 
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ing  on  Fourth  Avenue  was  torn  down.  I  regret  to  say  that 
it  has  suffered,  but  I  think  that  I  shall  be  able  to  repair 
most  of  the  damages,  as  considerable  interest  is  being  shown 
in  this  department  by  persons  outside  of  the  School.  The 
possibility  of  exhibiting  the  specimens  has  led  to  a  number 
of  donations  from  abroad,  as  well  as  from  this  country,  and 
I  hope  before  the  close  of  the  next  year  to  have  this  collec- 
tion as  attractive  as  any  other  in  the  School.  If  we  had 
more  assistance,  a  great  deal  more  could  be  done  to  relieve 
the  strain  upon  the  students  ;  but  I  am  too  happy  to  have 
been  able  to  get  the  extra  assistance  to  ask  for  more  at  the 
present  time,  though  additional  help  could  be  employed 
here  for  four  or  five  years  with  very  great  advantage.  It 
has  .become  necessary  to  increase  the  metallurgical  models, 
and  a  number  of  them  have  been  ordered  from  Europe.  I 
have  been  obliged,  however,  on  account  of  not  having  suffi- 
cient funds  for  the  purpose,  to  countermand  the  orders  for 
some  of  them,  so  it  will  probably  be  eighteen  months  before 
any  more  can  be  added  to  the  collection. 

The  year  has  been  an  unusually  busy  one,  but  one  of  the 
most  profitable  and  successful  since  the  School  opened.  I 
find,  however,  that  it  will  be  necessary  in  the  future  to  have 
the  permission  for  students  in  lower  classes  to  take  studies 
in  the  upper  ones,  in  my  department,  always  refused,  and 
have  only  such  students  pursuing  the  studies  of  any  class  as 
belong  to  the  class.  A  great  deal  of  trouble  and  some  un- 
pleasant discipline  has  become  necessary  this  year  by  having 
students  of  the  second  year  pursuing  studies  in  the  third. 
I  have  once  or  twice  called  attention  to  this.  Whatever  it 
may  be  in  other  departments,  it  is  a  cause  of  trouble  and 
annoyance  and  dissatisfaction  in  mine ;  so  that  I  hope  in 
the  future  no  person  in  a  lower  class  in  my  department  will 
be  allowed  to  pursue  advanced  studies. 

Yours  truly, 

Thos.  Egleston, 
Professor  of  Mineralogy  and  Metallurgy. 

Columl)ia  College,  May  22,  1886. 


Digitized  by  VjOOQIC 


INSTRUCTION  IN  CHEMISTRY,  107 

DEPARTMENT  OF  CHEMISTRY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  in  the  Chemical  Depart- 
ment of  the  School  of  Mines,  during  the  past  year,  I  have 
met  the  First- Year  students  twice  a  week  and  lectured  upon 
Elementary  Chemistry.  The  instruction  has  extended  over 
the  non-metallic  elements.  Dr.  Vult6,  Fellow  in  Chemistry, 
has  held  recitations  on  the  subjects  of  the  lectures.  The 
class  was  divided  into  four  sections,  and  each  section  recited 
once  a  week.  In  addition  to  this  the  First-Year  students  in 
the  course  of  Analytical  and  Applied  Chemistry  received 
instruction  in  Chemical  Physics  three  times  a  week,  during 
the  first  term,  from  Dr.  Wiechmann,  Fellow  in  Chemistry, 
usiag  Cooke's  Principles  of  Chemical  Physics. 

I  have  met  the  Second-Year  students  twice  a  week 
throughout  the  year.  The  instruction  during  the  first  ses- 
sion related  to  the  metals  and  their  compounds.  During 
the  second  session  it  was  devoted  to  Organic  Chemistry  and 
limited  to  the  students  in  the  course  of  Anal3^ical  and 
Applied  Chemistry.  The  class  was  divided  into  four  sec- 
tions, which  recited,  during  the  first  session,  once  each  week 
to  Mr.  Beebe  or  to  Dr.  Wiechmann,  Fellows  in  Chemistry. 
During  the  second  session,  the  subject  pursued  being  Or- 
ganic Chemistry,  the  lectures  were  attended  by  the  students 
in  the  course  of  Analytical  and  Applied  Chemistry  only. 
This  section  recited  once  a  week  to  Mr.  Beebe.  In  addition 
to  this  the  students  of  the  Second  Class,  pursuing  the  course 
of  Analytical  and  Applied  Chemistry,  have  recited  four 
times  a  week,  throughout  the  year  with.  Dr.  Wiechmann  in 
Chemical  Philosophy,  having  gone  entirely  through  Cooke's 
Chemical  Philosophy,  performing  all  the  problems  without 
exception. 

I  have  met  the  Third- Year  students  twice  a  week  in 
Applied  Chemistry,  and  Dr.  Laudy,  my  assistant,  has  held 
recitations  on  the  same  subject. 

I  have  met  the  Fourth-Year  students,  in  the  course  of 
Analytical  and  Applied  Chemistry,  twice  a  week  for  instruc- 
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tion  in  Applied  Chemistry,  and  recitations  have  been  held 
by  Dr.  Laudy. 

In  Qualitative  Analysis  Dr.  Wells  has  given  two  lec- 
tures a  week,  and  Dr.  Vult^  has  held  weekly  recitations 
upon  the  subject,  the  class  being  divided  into  four  sections. 

Prof.  Waller  has  lectured  twice  a  week  on  Quantitative 
Analysis  to  the  Second-Year  students,  in  the  course  of 
Analytical  and  Applied  Chemistry,  during  the  second  term, 
and  twice  a  week  to  the  students  of  the  Third  Class,  in  the 
course  of  Analytical  and  Applied  Chemistry,  throughout 
the  year.  He  has  also  lectured  once  a  week  to  the  Fourth- 
Year  students,  in  the  course  of  Mining  Engineering,  from 
March  first  to  the  end  of  the  session.  The  Second-Year 
students  have  recited  twice  and  the  Third- Year  students 
once  a  week  to  Mr.  Bowen,  Fellow  in  Chemistry. 

Prof.  Ricketts  has  lectured  twice  a  week  on  Assaying, 
and  Mr.  Beebe  has  held  weekly  recitations  on  the  same 
subject. 

The  students  in  the  course  of  Analytical  and  Applied 
Chemistry  in  the  Fourth  Year  have  received  special  instruc- 
tion from  Mr.  C.  E.  Colby,  the  Fellow  in  Chemistry.  He 
has  given  them  seventy-six  lectures  and  recitations  during 
the  year  upon  the  various  processes  of  organic  analysis, 
determination  of  vapor  densities,  preparation  of  organic 
compounds,  together  with  the  theoretical  principles  in- 
volved, and  each  student  has  had  an  opportunity  to  put  in 
practice  the  principles  learned,  by  preparing  in  the  labora- 
tory a  considerable  variety  of  compounds  and  investigating 
the  same. 

In  addition  to  this  instruction  in  the  lecture-  and  recita- 
tion-room, the  students  have  practised  the  various  branches 
of  Chemical  Analysis,  etc.,  as  follows : 

The  First-Year  students — Qualitative  Analysis,  under  Dr. 
Wells  and  Dr.  Vult6. 

The  Second-,  Third-,  and  Fourth- Year  students — Quanti- 
tative Analysis,  under  Prof.  Waller  and  Mr.  Bowen. 

The  Second-  and  Third-Year  students — Assaying,  under 
Prof.  Ricketts  and  Mr,  Beebe,  and 
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The  Fourth- Year  students  in  the  course  of  Analytical  and 
Applied  Chemistry — Organic  Analysis  and  Investigation, 
under  Mr.  Colby. 

I  submit  herewith  the  accompanying  reports  from  Prof. 
Waller  on  the  work  in  Quantitative  Analysis ;  from  Prof. 
Ricketts  on  the  work  in  Assaying;  from  Dr.  Wells,  the 
Instructor  in  Analytical  Chemistry,  on  Qualitative  Analysis ; 
from  Mr.  C.  E.  Colby,  Fellow  in  Chemistry,  on  the  instruction 
in  Organic  Chemistry ;  and  from  Dr.  Wiechmann,  Fellow 
in  Chemistry,  on  the  instruction  in  Chemical  Physics  and 
Chemical  Philosophy. 

The  general  attendance  and  progress  of  the  students 
have  been  very  satisfactory. 

Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 
Columbia  College,  May  24,  1886. 


SPECIAL  REPORT  ON  QUANTITATIVE 
ANALYSIS. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  report  the  following  details  regard- 
ing the  work  in  my  division  of  Analytical  Chemistry  during 
the  past  college  year : 

Lectures  have  been  delivered  by  me  as  follows : 
To  Second-Year  students  in  the  course  of  Analytical  and 
Applied  Chemistry,  and  in  the  course  of  Metallurgy :  twice 
a  week  during  the  second  term.  To  Third-Year  students  in 
the  course  of  Analytical  and  Applied  Chemistry:  twice  a 
week  during  the  entire  year.  On  three  occasions,  each  term 
(with  both  classes),  a  monthly  examination  was  substituted 
for  the  usual  lecture.  To  Fourth-  Year  students  in  the  course 
of  Mining  Engineering :  once  a  week  from  March  ist  until 
the  end  of  the  second  term. 
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Recitations  or  examinations  have  replaced  the  usual  lec- 
tures when  it  has  seemed  advisable. 

Examinations  have  been  held  at  the  end  of  each  term  on 
the  work  of  the  term,  for  those  students  who  failed  to  pass 
the  monthly  examinations. 

Recitations  have  been  held  by  Mr.  Bowen  as  follows : 

For  Second'  Year  students  in  Chemical  and  Metallurgical 
courses  :  twice  a  week  during  the  second  term.  For  Third- 
Year  students  in  the  Chemical  course :  twice  a  week  through- 
out the  year. 

Laboratory  work,  under  the  personal  supervision  of  Mr. 
Bowen  and  myself — for  Second-  Year  students  in  the  Chemical 
and  Metallurgical  courses :  from  the  first  part  of  January 
until  the  end  of  the  second  term. 

The  subjects  which  have  occupied  their  attention  in  lec- 
ture-room, class-room,  and  laboratory  have  been — 

For  students  in  the  Chemical  course,  analyses  of  : 

Substances,  Determinations  Required, 

1  Barium  Chloride Ba,  HgO,  CI  gravimetric  and  volu- 

metric. 

2  Magnesium  Sulphate MgO,  SO 3. 

3  Calcium  Carbonate CaO,  CO^. 

4  Potassium  Alum K^O,  Al^Oj. 

5  Hydro-disodic  Phosphate, Na,0,  PjOs,  H^O  by  direct  weight. 

6  Iron  Ammonia  Alum Fe^Os  by  ignition,  gravimetric  and 

volumetric. 

7  Limestone CaO,    MgO,   (FcjO,    and    AlgO,,) 

SiOg,  COg. 

8  Manganese  Mineral Mn,  available  O. 

9  Zinc  Ore Zn. 

10  Iron  Ore Complete  analysis. 

11  Bar-Iron,   Pig-Iron,    or  C  combined  and  graphitic ;  P,  S,  Si, 

Steel,  and  Mn. 

12  Chromic  Iron Cr^O,. 

13  Coal HjO,  Volatile  and  Fixed  C,  Ash,  S. 

14  Slag Complete  an 


For  students  in  the  Metallurgical  course,  analyses  of : 
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Substances.  Deternunatians  Required. 

1  Barium  Chloride Ba,  CI,  H3O. 

2  Magnesium  Sulphate MgO,  SO 3. 

3  Ammonio-ferric  Sulphate^Fe^Os  by  ignition,  by  precipitation 

and  volumetrically. 

4  Limestone  orCement. .  .CaO,MgO,Fe203,  AljOgjSiO^CO,. 

5  Iron  Ore Fe,  S,  P,  Si^O. 

6  Slag SiOj,  AlgOa,  CaO,  MgO,  FeO,  MnO. 

7  Bar-Iron  and  Steel C,  P,  S,  Si. 

8  Coal H,0,  Volatile  Matter,  Fixed  Carbon, 

Ash,  S. 

9  Zinc  Ore Zn. 

10  Copper  Ore Cu,  electrolytically,  and  by  precipita- 
tion.  • 

The  first  six  on  the  list  for  Chemical  students,  and  the 
first  three  on  that  for  Metallurgical  students,  are  analyses 
of  pure  salts,  given  in  order  to  familiarize  the  student  with 
quantitative  manipulations.  In  the  remaining  substances, 
the  knowledge  gained  by  the  preliminary  work  is  applied, 
and  the  methods  of  effecting  quantitative  separations  in 
special  cases  have  been  taught.  The  attention  of  the  stu- 
dents has  been  directed,  not  only  to  the  regular  and  ordi- 
nary methods  of  gravimetric  analysis,  but  also  to  the  more 
rapid  modes  of  examination  in  use  in  laboratories  attached 
to  metallurgical  and  manufacturing  establishments  in  the 
country. 

For  Third-  Year  students  in  the  Chemical  and  Metallurgi- 
cal courses  the  laboratory  practice  has  extended  throughout 
the  year. 

The  work  of  the  first  term  for  the  Chemical  students  has 
consisted  in  analyses  of  : 

Substances,  Determinations  Required. 

15  Titaniferous  Iron  Ore. .  .TiOj,  SiO,,  Fe. 

16  Copper  Ore Cu. 

17  Arsenic  Ore As. 

18  Galena Pb,  Ag. 

19  Antimony  Ore , Sb. 
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Substances.  Determinaiious  Required. 

20  Paint Complete  Analysis. 

21  Nickel  Ore Ni  and  Co. 

22  German  Silver Cu,  Zn,  Ni.    )  ^     ,.     . 

23  Bronze Sn,  Cu.  f  Q^a^Jta'^ve    tests    for 

24  Type  Metal Sb,  Pb,  Sn.    )      °'^^''  "'^^*^^- 

25  Feldspar SiO,,  AljO,  ;  KgO  and  NagO. 

This  includes  the  more  difficult  separations  and  determi- 
nations in  ordinary  mineral  analysis.  For  the  second  term 
the  work  assigned  consisted  of  analyses  as  follows  : 

Substances,  etc.  Determinations  Required. 

26  Alkalimetry Caustic  or  Carbonated  Alkali. 

27  Acidimetry   Vinegar,  Commercial  Acids. 

28  Cream  of  Tartar Tartrate,  Qualitative  Examination. 

29  Commercial    Bi-Carbon- 

ate  of  Soda Complete  Analysis. 

30  Acetate  of  Lime Available  Acetic  Acid. 

31  Butter Water,    Fat,    Curd,    Salts,   Sp.   Gr., 

Fatty  Acids. 

32  Soap Fatty  Acid,  Water,  Alkali  combined 

and  free. 

33  Chlorimetry Available  Chlorine  in  Bleaching  Pow- 

der. 

34  Raw  Sugar Cane  Sugar,  Glucose,  Water,  Ash. 

35  Flour   Starch. 

36  Milk  Complete  analysis. 

37  Water Complete  analysis. 

38  Guano   P^O,,  NH„  HgO,  KgO. 

39  Super-phosphates HgO,   PgOj  soluble,  insoluble,  and 

reduced. 

40  Bone  Black C,  CaCO,,  Fe,  HgO. 

41  Spirits Alcohol. 

42  Commercial       Saltpetre, 

etc Pure  Nitrate. 

These  include  the  most  important  determinations  in  com- 
mercial and  sanitary  examinations. 
The  Fourtk'Year  students  in  the  Chemical  course  also 


Digitized  by  VjOOQIC 


QUANTITATIVE  ANALYSIS.  Ilj 

took  places  in  the  laboratory  from  the  beginning  of  the  first 
term  until  the  first  part  of  January,  in  order  to  finish  some 
work  not  completed  last  year. 

The  Fourth-Year  students  in  the  Mining  Engineering 
course  have  had  laboratory  practice  from  March  ist  up  to 
the  end  of  the  second  term.  The  short  time  that  these 
students  had  to  devote  to  Analytical  Chemistry,  made  it 
seem  advisable  to  instruct  them  more  particularly  in  the 
more  rapid  methods  of  work,  and  a  special  plan  of  instruc- 
tion was  laid  out  to  meet  the  requirements  of  the  case. 
This  consisted  in  the  following :  Analyses  required. 

Substances.  Determinations. 

Magnesium  Sulphate MgO,  SOg,  H,0. 

Potassium  Alum AljO,. 

Iron  Ammonia  Alum ^^t^s  gravimetric. 

"      volumetric  by  K^MngOs. 
"  KjCr.O,. 

Iron  Ore SiO,,  Fe  volumetric,  P  volumetric. 

Pig-Iron Si  and  S.  (Drown's  method). 

"        P  volumetric,  Mn  volumetric. 

Steel C  Colorimetric. 

Copper  Ore Cu  volumetric. 

Zinc  Ore Zn  volumetric. 

Voluntary  Analyses. 

Water Total  solids,  etc.,  hardness. 

"       CaO  volumetric,  CI  volumetric. 

Iron  Ore Complete  gravimetric  analysis. 

Coal HgO,  Volatile  and  Fixed  C,  S,  Ash. 

Galena Pb  volumetric. 

But  few  of  the  class  have  had  time  to  undertake  much  of 
the  work  classed  as  "  voluntary." 

Ten  of  the  Fourth-Year  Mining  Engineering  students 
"  elected  "  Analytical  Chemistry  this  year.  Their  serious 
devotion  to  their  work,  however,  afforded  an  example  which 
produced  a  perceptible  effect  upon  the  work  of  members  of 
the  younger  classes  in  the  laboratory. 
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It  has  been  unfortunate  that  the  time  of  these  students 
was  so  filled  up  with  lectures  and  other  exercises  that  they 
could  only  meet  me  in  the  lecture-room  on  Saturdays  at 
whatever  hour  might  suit  the  convenience  of  the  class. 

As  an  instance  of  their  earnestness,  it  may  be  mentioned 
that  each  session  in  the  lecture-room  was  always  voluntarily 
prolonged,  with  unflagging  interest  on  their  part,  beyond 
the  usual  limits  of  one  hour.  One  and  a  half  to  two  hours 
was  not  infrequently  the  length  of  each  session. 

The  number  of  students  attending  the  exercises  has  been 
as  follows : 

Lectures. 
Second  Year — Chemical  Course 18 

"          — Metallurgical  Course.   2 
Third    Year — Chemical  Course 13 

"          — Metallurgical  Course. 
Fourth  Year — Chemical  Course 

"  — Mining  Eng.  Course.  10 

Total 43  33  49 

For  convenience  in  giving  out  substances  for  analysis,  and 
for  other  reasons,  it  has  been  found  expedient  to  put  up  the 
specimens  for  analysis  in  separate  tubes,  numbered  and 
labelled.  One  sample  of  each  substance  is  delivered  to 
each  student  as  he  may  be  ready  to  work  on  it,  and  a 
record  of  the  substance,  name  of  the  student,  and  date  of 
delivery  is  recorded.  When  the  report  is  handed  in,  the 
degree  of  precision  attained  is  recorded,  the  report  is  filed, 
and  the  result  of  the  inspection  of  the  report  is  at  once 
posted  for  reference  by  the  students. 

The  obtaining  or  examination  of  materials  for  this  pur- 
pose,  the  keeping  of  the  records  of  their  contents,  and  of 
the  records  of  each  student's  work,  the  care  and  dispensing 
of  the  reagents  and  articles  for  common  use,  combined  with 
giving  the  necessary  personal  instruction  to  whatever  stu- 
dents may  need  it  at  any  time  between  9.30  A.M.  and  5  P.M. 
during  five  days  of  every  week,  constitute  a  serious  draft  on 
the  time  and  attention  of  the  two — Mr.  Bowen  and  myself — 


Digitized  by  VjOOQIC 


ASSAYING.  115 

who  are  charged  with  those  duties.  I  would  respectfully 
suggest  that  the  efficiency  of  the  work  done  in  the  Quanti- 
tative Laboratory  would  be  materially  increased  by  the  em- 
ployment of  another  assistant. 

All  of  which  is  respectfully  submitted, 

Elwyn  Waller,  Ph.  D., 
Professor  of  Analytical  Chemistry. 

Columbia  College,  May  24,  1886. 


SPECIAL  REPORT  ON  ASSA  YING. 

To  Professor  C  F.  Chandler: 

I  have  the  honor  to  submit  the  following  report  as  to 
the  instruction  given  in  the  Assay  Department,  and  the  im- 
provements made  in  the  condition  of  this  department  during 
the  school  year  1885-86. 

During  the  first  term  of  the  present  school  year  I  deliv- 
ered  two  lectures  per  week  on  Assaying  to  the  Second-Year 
Chemists  and  Metallurgists,  and  one  lecture  per  week  to  the 
Third-Year  Mining  Engineers  and  Metallurgists.  The 
assistant  instructor,  Mr.  A.  L.  Beebe,  held  twenty-two  reci- 
tations on  the  subject,  dividing  the  class  for  this  purpose 
into  two  sections  of  about  ten  men  each.  The  practical 
work  in  the  laboratory  was  conducted  with  the  aid  of  Mr. 
Beebe,  and  that  of  the  Honorary  Fellow  in  Assaying,  Mr. 
John  I.  Northrup. 

During  the  second  term  I  have  met  the  Third- Year  Min- 
ing Engineers  and  Metallurgists  twice  a  week,  and  Mr. 
Beebe  has  held  twenty-one  recitations,  dividing  the  class 
into  two  sections  of  about  thirteen  men  each.  The  instruc- 
tion in  the  laboratory  and  ore-testing  works  has  been  con- 
ducted  with  the  aid  of  Mr.  Beebe  and  that  of  Mr.  I.  H. 
Woolson,  who* was  appointed  to  succeed  Mr.  Northrup  as 
Honorary  Fellow  in  Assaying. 

The  total  number  of  students  attending  the  lectures  and 
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laboratory  instruction  in  Assaying  during  the  year  is  as  fol- 
lows: 

Second-Year  Chemists 17 

"           "     Metallurgists 2 

Third- Year  Mining  Engineers 24 

"          "     Metallurgists 2 

Total 45 

In  addition  to  the  foregoing  I  have  given  voluntary  in- 
struction in  the  theory  and  practice  of  ore-testing  to  the 
Fourth-Year  Mining  Engineers,  fifteen  in  number. 

The  average  standing  of  the  students  has  been  satisfac- 
tory, especially  that  of  the  Third-  and  Fourth-Year  men. 

The  instruction  of  the  students  in  the  laboratory  has 
been  greatly  facilitated  by  the  appointment  of  the  Honor- 
ary Fellow  made  last  fall,  the  incumbents  of  this  position 
having  proved  a  valuable  addition  to  the  working  force  of 
the  department. 

The  following  additions  and  changes  have  been  made : 
In  the  ore-testing  works,  the  "  Golden  Gate  "  Concentrator 
donated  to  the  School  has  been  placed  in  position,  and  a 
new  sheet-iron  sampling  floor  has  been  laid,  proving  to  be  a 
great  convenience  and  aid  in  sampling  ores.  In  the  furnace 
room,  a  reverberatory  roasting  furnace,  and  two  new  fusion 
furnaces,  large  size,  with  inclined  covers,  have  been  built. 
The  arrangement  of  the  muffle  furnaces  has  been  changed, 
doing  away  with  some  of  the  piping  heretofore  necessary, 
thus  diminishing  the  heat  of  the  laboratory  during  working 
hours,  and  adding  greatly  to  the  comfort  of  both  students 
and  instructors. 

Very  respectfully  yours, 

B.  P.  RiCKETTS, 

Professor  of  Assaying. 
Columbia  College,  April  30,  1886. 
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SPECIAL  REPORT  ON  QUALITATIVE  ANALYSIS. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  of  work 
done  in  qualitative  analysis  during  the  year  ending  May 
15,  1886. 

The  number  attending  lectures  and  laboratory  practice 
was  thirty-nine. 

The  number  of  lectures  given  during  the  year  was  sixty. 

The  laboratory  has  been  open  four  days  per  week  from  two 
to  five  P.M.,  and  on  Saturdays  from  10  A.M.  to  3  P.M. 

I  have  been  assisted  in  the  work  of  instruction  by  Dr.  H. 
T.  Vult6,  Fellow  in  Chemistry.  Dr.  Vult6  has  met  the  class 
in  four  sections  once  a  week,  thus  giving  each  student  thirty 
recitations.  These  recitations  are  of  great  benefit  to  the 
students,  tending  to  fix  the  theoretical  part  of  their  work 
more  firmly  in  their  minds  than  could  be  done  by  the  ex- 
aminations which  are  held  at  comparatively  long  intervals. 

The  work  of  the  students  has  progressed  satisfactorily ; 
the  class,  with  few  exceptions,  appearing  to  take  great  in- 
terest in  the  work  upon  which  they  were  engaged. 

Next  year  when  the  new  requirements  for  admission  go 
into  effect,  and  previous  instruction  in  chemistry  is  required, 
I  hope  the  class  will  accomplish  much  more,  as  much  less 
time  will  be  required  to  get  them  fairly  at  work. 

The  system  of  issuing  chemicals  to  the  students,  in  use 
for  the  past  two  years,  has  proved  very  successful.  The 
old  plan  was  to  allow  each  student  to  fill  his  own  bottle 
from  the  large  stock  bottles  kept  in  the  laboratory.  This 
was  found  to  result  in  great  waste,  so  Dr.  Vult6  volunteered 
to  fill  the  students*  bottles  himself  and  keep  an  account  of 
the  quantities  of  the  different  reagents  given  to  each  stu- 
dent, allowing  each  student  a  limited  quantity  only.  This 
has  been  found  to  result  in  preventing  much  waste,  and  has 
an  excellent  effect  on  the  work  of  the  students. 

In  addition  to  assisting  in  the  laboratory  and  holding 
recitations  in  qualitative  analysis.  Dr.  Vult^  has  also  met 
the  students  of  the  First  Class  in  four  sections,  each  once  a 
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week,  and  held  recitations  upon  the  lectures  in  General 
Chemistry. 

The  want  of  proper  ventilation  in  the  laboratory  is  very 
serious,  the  system  now  in  use  being  totally  inadequate. 
The  hoods  work  very  badly,  and  when  many  students  are  at 
work,  the  air  soon  becomes  foul  and  unhealthy. 

Very  respectfully  yours, 

James  S.  C.  Wells, 

Instructor. 
Columbia  College,  May  lo,  1886. 


SPECIAL  REPORT  ON  ORGANIC  CHEMISTRY. 

To  Professor  C,  F.  Chandler  : 

I  have  the  honor  to  report  the  following  details  of  the 
work  done  in  the  Organic  Laboratory  during  the  college 
year  1885-86. 

The  students  who  have  received  my  instruction  are  those 
of  the  Fourth  Class  pursuing  the  course  of  Analytical  and 
Applied  Chemistry,  and  also  those  post-graduate  students 
who  are  devoting  themselves  to  a  special  course  in  Chemistry. 

The  instruction  included  lectures,  recitations,  and  labora- 
tory work. 

Lectures  and  Recitations. — During  the  first  term,  the 
students  were  taught  the  methods  of  ultimate  analysis  of 
organic  compounds,  determination  of  vapor  density,  and 
calculation  of  formulae. 

The  formation,  properties,  and  decompositions  of  organic 
bodies  were  then  explained,  beginning  with  the  hydrocarbons 
of  the  marsh-gas  series,  and  continuing  through  the  fatty 
group,  in  the  following  order : 

Hydrocarbons,  saturated  and  unsaturated. 

Halogen  Derivatives  of  Hydrocarbons,  Haloid  Ethers. 

Nitro-paraffins. 

Azo-paraffins,  Cyanides,  and  Nitrils. 
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Amido  derivatives  or  Amines. 

Hydroxyl  derivatives  or  Alcohols. 

Oxygen  Ethers. 

Thio-alcohols  and  Thio-ethers. 

Aldehydes  and  Ketones. 

Organic  Acids. 

Substitution  derivatives  of  Fatty  Acids. 

Acid  Halides  and  Anhydrides. 

Amides  of  the  Fatty  Acids. 

Amides  of  Carbonic  Acid  including  Compound  Ureas. 

The  students  attended  thirteen  lectures  and  twelve  reci- 
tations during  the  first  session. 

During  the  second  session,  the  students  studied  the  de- 
rivatives of  Benzene,  or  the  Aromatic  group  of  organic 
compounds,  in  the  following  order : 

Comparison  of  the  compounds  of  the  Aromatic  group  with 
those  of  the  Fatty. 

Benzene. — Its  formula  and  theory  of  its  constitution. 

Isomerism  of  its  derivatives.  Relations  and  designation  of  its 
isomeric  compounds. 

Formation  and  properties  of  the  Aromatic  Hydrocarbons. 

Halogen  derivatives. 

Nitro  and  Nitroso  substitution  products. 

Amido  derivatives  and  Amine  bases. 

Azo  and  Diazo  compounds. 

Sulpho-acids.     Thio-alcohols  and  Thio-ethers. 

Phenols  and  Chinons. 

Aromatic  Alcohols,  Aldehydes,  and  Ketones. 

Aromatic  acids. 

Derivatives  of  Toluene,  Xylene,  Ethyl  benzene,  and  Propyl  ben- 
zene. 

Unsaturated  hydrocarbons  and  their  derivatives. 

Derivatives  of  Diphenyl  methane  and  Triphenyl  methane. 

Diphenyl  Group. 

Derivatives  of  Napthalene. 

Derivatives  of  Anthracene. 

The  students  attended  twenty-five  lectures  and  twenty- 
six  recitations  during  the  second  session.    The  object  of 
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these  lectures  was  to  acquaint  the  students  with  the  theory 
of  the  various  methods  of  synthesis. 

Laboratory  Work, — Each  student  began  his  laboratory 
work  with  an  ultimate  analysis  of  an  organic  substance 
whose  composition  was  unknown  to  him.  He  was  required 
to  accurately  estimate  the  percentage  of  Carbon,  Hydro- 
gen, Nitrogen,  and  Oxygen  ;  to  determine  its  Vapor  Density, 
calculate  its  formula,  and  identify  it. 

The  remainder  of  the  year  was  devoted  to  the  prepara- 
tion of  a  limited  number  of  organic  compounds  by  syn- 
thesis. This  work  was  so  selected  and  distributed  that  the 
students  had  individual  practice  in  the  more  important 
laboratory  operations,  such  as  oxidation  and  reduction, 
nitration  and  sulphonation,  the  preparation  of  Halogen 
derivatives,  the  uses  of  such  reagents  as  methyl  iodide  and 
acetyl  chloride,  and  the  condensation  of  two  or  more  mole- 
cules into  one.  A  practical  application  was  thus  made  of 
the  reactions  taught  in  the  lectures. 

Each  student  prepared  an  average  of  twenty-five  organic 
substances  during  the  year.  Among  the  more  important 
compounds  made  are  the  following : 


Ethylene, 

Diphenyl, 

Diphenyl  ethane, 

Nitre  ethane, 

Ceryl  alcohol. 

Propyl  ether, 

Iso  butyl  ether, 

Iso  amyl  ether, 

Succinic  diethyl  ether, 

Ethylene  diacetate. 

Propionic  aldehyde, 

Thio  benzaldehyde. 

Para  nitro  benzaldehyde, 

Diphenol, 

Tetra  nitro  diphenol, 

Propionyl  chloride. 

Propionic  anhydride. 


Tetra    ethyl    diamido   triphcny 

methane. 
Propyl  chloride, 
Iso  butyl  bromide, 
Ethylene  bromide, 
Vinyl  bromide, 
Dichlor  hydrin, 
Tetra  allyl  ammonium  iodide, 
Diamido  diphenyl, 
Benzylamine, 
Para  phenylene  diamine, 
Toluylene  diamine, 
Thio  carbanilide. 
Phenyl  iso  thio  cyanide, 
Thio  carbamide, 
Biuret, 
Allyl  iso  thio  cyanide, 
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Butyryl  chloride, 

Butyric  anhydride, 

Succinyl  chloride, 

Succinic  anhydride, 

Ortho-nitro  benzoyl  chloride, 

Diacetamide, 

Triacetamide, 

Propionamide, 

Butyramide, 

Valerianamide, 

Succinamide, 

Succinimide, 

Succinamic  acid, 

Butyranilid, 

Ethyl  acetanilid, 

Ortho  acet  toluid, 

Para  acet  toluid, 

Ortho  nitraniline  para  sulpho 

acid, 
Formo  diphenyl  amin, 
Iso  amyl  phenol, 
Diamido  triphenyl  methane, 


Mono  chlor  acetic  acid, 

Tri  chlor  acetic  acid. 

Cyan  acetic  acid, 

Malonic  acid, 

Cerotic  acid, 

Phenyl  acetic  acid, 

O  nitro  phenyl  acetic  acid, 

O  nitro  benzoic  acid, 

Butyro  nitril, 

Valero  nitril, 

Capro  nitril, 

Benzo  nitril. 

Benzyl  cyanide. 

Ethylene  cyanide, 

Hydrazo  benzene, 

Dibrom  diphenyl, 

Diphenyl  disulpho  acid, 

Ortho  benzoyl  benzoic  acid. 

Benzoin, 

Disozybenzoin, 

Dibenzoyl. 


Practical  instruction  was  given  in  dyeing.  The  students 
prepared  the  following  dyestuffs  synthetically  and  applied 
them  to  wool : 


Commercial  Name, 
Naphtol  Yellow  S, 
Palatine  Orange, 
Brilliant  Green, 
Orseille  Brown, 
Ponceau  R., 
Ponceau  R.  R., 
Ponceau  S  extra, 

Biebrich  Scarlet, 

Crocein  Scarlet, 

Lauth's  Violet, 


Chemical  Name, 

Dinitro  naphtol  sulpho  acid. 

Tetranitro  diphenol. 

Tetra  ethyl  diamido  triyphenol  carbinol. 

Naphtyl  amin  azo  benzol  sulpho  acid. 

Xylol  azo  B.  naphtol  disulpho  acid. 

Cumol  azo  B.  naphtol  disulpho  acid. 

Benzol  azo  benzol  azo  B.  naphtol  disul- 
pho acid. 

Benzol  sulpho  acid  azo  benzol  azo  B. 
naphtol. 

Benzol  sulpho  acid  azo  benzol  azo  B. 
naphtol  mono  sulpho  acid. 
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Calico  printing  was  taught,  and  the  class  had  individual 
practice  with  the  calico-printing  machine.  They  printed 
with  the  following  substances:  artificial  indigo,  aniline 
black  with  vanadium  salts,  and  a  discharge  style  on  Turkey 
red.    They  all  dyed  mordanted  cotton  cloth  with  alizarines. 

The  class  commenced  the  laboratory  work  about  the  first 
of  December,  and  each  student  has  spent  an  average  of 
thirty-five  hours  per  week  in  the  laboratory  since  that  time. 

Respectfully  submitted, 

Charles  E.  Colby, 

Fellow  in  Chemistry. 
Columbia  College,  May  15,  1886. 


SPECIAL  REPORT  ON  INSTRUCTION  IN  CHEMI- 
CAL PHYSICS  AND  CHEMICAL  PHILOSOPHY. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  of  submitting  to  you  the  following  re- 
port for  the  year  1885-86: 

The  First- Year  students  in  the  course  of  Analytical  and 
Applied  Chemistry  I  met  three  times  a  week  during  the 
first  term.  They  received  instruction  in  Chemical  Physics. 
The  work  consisted  in  recitations,  demonstrations  at  the 
black-board,  and  a  few  lectures.  The  text-book  used  was 
Cooke's  Principles  of  Chemical  Physics. 

During  the  first  term  I  also  met  (each  once  a  week),  two 
sections  of  Second-Year  students  in  the  courses  of  Civil  and 
of  Mining  Engineering.  The  time  was  spent  in  question- 
ings on,  and  a  thorough  review  of,  the  subject-matter  of  the 
lectures  on  General  Chemistry  delivered  by  the  Professor  of 
Chemistry. 

The  Second-Year  students  in  the  Course  of  Analytical 
and  Applied  Chemistry  I  met  four  times  a  week  throughout 
the  year  for  instruction  in  Chemical  Philosophy.  The  in- 
3truction  given  consisted  in  lectures,  demonstrations  at  the 
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black-board/  and  recitations  from  the  text-book  used — 
Cooke's  Principles  of  Chemical  Philosophy.  Special  stress 
was  laid  on  the  solving  of  a  great  variety  of  problems,  em- 
bracing all  the  principles  of  Stoichiometry. 

The  total  number  of  hours  given  was  two  hundred  and 
four;  the  total  number  of  students  instructed,  sixty-three. 

They  were  divided  as  follows : 

Subject.  No.  of  Students.  No.  of  Hours. 

Chemical  Physics 12  48 

Chemical  Philosophy 18  124 

Quiz  on  General  Chemistry 33  32 

204 
Very  respectfully  yours, 

F.  G.  WiECHMANN,  Ph.D., 

Fellow  in  Chemistry. 
Columbia  College,  May  30,  1886. 


DEPARTMENT  OF  MECHANICS. 

To  the  President  of  Columbia  College  : 

Forty-two  members  of  the  Third  class  have  been  in- 
structed  in  advanced  Mechanics  two  hours  a  week  through- 
out the  year.  For  the  purposes  of  drill  and  recitation,  the 
class  has  been  divided  into  two  sections,  one  of  which  has 
attended  me,  and  the  other  has  been  instructed  by  Professor 
Rees.  For  the  purpose  of  listening  to  lectures,  the  sections 
attend  as  a  class.  The  lecture  part  of  the  course  has  been 
devoted  to  the  methods  of  applying  the  Calculus  to  the 
problems  of  centre  of  gravity,  friction,  general  laws  of 
motion,  moment  of  inertia,  motion  of  fluids,  and  the  like. 
These  lectures  have  been  numerous,  and  the  students  have 
been  held  to  a  rigorous  examination  on  them  all. 

More  time  is  needed,  and  I  beg  leave  to  recommend  that 
one  additional  hour  per  week  be  given  to  this  most  impor- 
tant  subject.  Respectfully  submitted, 

William  G.  Peck, 
Professor  of  Mechanics  and  Astronomy. 

Columbia  College,  May  30,  1886. 
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DEPARTMENT  OF  MATHEMATICS. 
To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the 
First  and  Second  classes  have  attended  in  Mathematics  as 
follows : 

The  First  class,  three  times  in  sections  and  once  as  a 
class — in  all  four  times  per  week  ; 

The  Second  class,  once  in  sections  and  three  times  as 
a  class — in  all  four  times  per  week  ; 

and  have  accomplished  the  course  of  study  as  set  forth  in 
the  Handbook  of  Information  for  the  year.  The  more  pro- 
ficient students  in  the  two  classes  have,  as  usual,  accom- 
plished considerable  work  outside  and  in  advance  of  the 
prescribed  curriculum. 

In  consequence  of  partial  assistance  rendered  by  Fellows 
of  the  School  of  Arts,  assigned  to  the  department,  it  has 
been  possible  to  require  an  unusual  number  of  exercises, 
written  and  oral,  from  members  of  both  the  classes,  but 
particularly  from  members  of  the  First  class.  The  result 
has  been  very  satisfactory,  not  only  in  raising  the  average 
of  accomplishment,  but  also  in  giving  larger  opportunity  to 
the  better  students  to  take  a  more  advanced  course. 

Very  respectfully, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 
Columbia  College,  May  17,  1886. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College: 

The  following  is  a  statement  of  the  work  done  in  the 
Physical  Department  in  the  School  of  Mines  and  the 
School  for  Instruction  for  Graduates : 

The  Third'  Year  class  in  the  School  of  Mines  was  occu- 
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pied  two  hours  per  week  during  the  first  and  second  terms 
on  the  same  subjects  as  the  elective  Seniors. 

First'  Year  class  was  occupied  three  hours  per  week  during 
the  first  and  three  hours  during  the  second  term,  as  follows : 

Expansion  of  solids,  liquids,  and  gases ;  mercurial  and  air 
thermometer ;  maximum  and  minimum  thermometer ;  den- 
sity  of  gases ;  vapors,  and  tension  of ;  evaporation  ;  ice  ma- 
chines ;  hygrometry ;  conduction  of  heat  by  solids,  liquids, 
and  gases ;  radiant  heat ;  latent  heat  of  liquids  and  gases  ; 
high-  and  low-pressure  steam-engines ;  magnetism ;  mag- 
netic induction ;  terrestrial  magnetism  ;  magnetic  attrac- 
tions  and  repulsions. 

Frictional  electricity  ;  induction  ;  electrical  attractions  and 
repulsions ;  Holtz's  machine ;  electroscope  ;  electrophorus  ; 
spark,  nature  and  duration  of ;  Leyden  jar ;  Franklin's  plate ; 
discharger;  electrometers;  mechanical,  chemical,  calorific, 
and  magnetic  effects  of  the  discharge. 

Galvani's  observations;  Volta's  experiments;  constant 
batteries  ;  Oersted's  experiment ;  properties  of  the  electric 
light ;  electrometallurgy  and  decomposition  of  salts ;  mag- 
netism by  currents;  telegraphy;  induction  by  magnets; 
Gramme  machine ;  RumkorfT  coil ;  induction ;  diamagnet- 
ism ;  thermo-electricity. 

Optics  :  velocity  and  intensity ;  photometers  ;  reflection ; 
mirrors,  plane,  concave,  and  convex ;  refraction  by  plates 
and  prisms ;  spectra ;  spectroscope ;  chemical  lines ;  fluor- 
escence ;  achromatism  ;  simple  and  compound  microscopes ; 
telescopes ;  camera  obscura ;  solar  microscope ;  photography ; 
eye  and  vision. 

Acoustics :  propagation  and  velocity  of  sound  in  solids, 
liquids,  and  gases;  reflection  and  refraction  of  sound  ; 
measurement  of  the  number  of  vibrations ;  chronograph ; 
tuning-fork ;  synthesis  of  sounds  ;  interference ;  vibration  of 
strings ;  organ-pipes  ;  vibrations  of  rods,  plates,  and  bells  ; 
Lissajous'  experiment ;  phonautograph,  telephone,  phono- 
graph, etc. 

Many  problems  relating  to  the  above  were  solved  by  the 
different  classes. 
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Physical  Laboratory. — Several  post-graduate  students 
were  occupied  two  hours  per  week  during  the  first  and  sec- 
ond terms,  as  follows :  Estimation  of  tenths,  linear  and  cir- 
cular divisions,  with  practice  on  scales  of  their  own  construc- 
tion, and  also  on  various  instruments ;  construction  and  use 
of  verniers ;  construction  of  cross  hairs  for  telescopes  and 
microscopes :  silk-fibre  suspensions ;  use  of  the  straight  di- 
viding engine ;  use  of  the  circular  dividing  engine  ;  use  of 
the  barometer  ;  measurement  of  angles  of  crystals  with  the 
goniometer ;  spherometer ;  measurements  of  thickness  and 
measurements  of  the  curvature  of  lenses ;  measurement  of 
angles  with  the  spectrometer ;  use  of  the  kathetometer ; 
measurements  with  the  aid  of  reading  microscopes  ;  use  of 
the  balance  and  determinations  of  specific  gravity. 

Mr.  Share  assisted  in  giving  instruction  in  the  physical 
laboratory.  Mr.  Ewing  assumed  two  hours  per  week  of  the 
instruction  of  the  First-Year  class  in  the  School  of  Mines, 
the  class  being  divided  into  four  sections,  which  gave  him 
eight  hours  per  week. 

Respectfully  submitted, 

Ogden  N.  Rood, 

Professor  of  Physics. 
Columbia  College,  April  15,  1886. 


DEPARTMENTS  OF  GEOLOGY  AND  BOTANY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  the  following  lectures  delivered 
in  the  departments  of  Economic  Geology,  Geology,  Zoology, 
and  Botany  in  the  School  of  Mines  during  the  academic 
year  1885-6,  viz. : 

Economic  Geology 64 

Geology 62 

Zoology 24 

Botany 2a 
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A  large  amount  of  work  has  also  been  done  in  the  Geo- 
logical Museum  and  in  the  Herbarium.  Dr.  Britton  has 
taken  the  lectures  on  Botany,  and  I  have  given  an  additional 
lecture  per  week  in  Economic  Geology,  where  I  was  more 
needed.  When  not  engaged  in  teaching,  Mr.  Britton  has 
been  constantly  occupied  in  transferring  the  plants  of  the 
Herbarium  to  the  new  rooms  in  the  library  building,  and  re- 
arranging them  there.  This  has  now  been  more  than  half 
accomplished.  A  report  from  Dr.  Britton,  hereto  appended, 
shows  the  value  of  the  additions  made  to  the  collections 
during  the  past  year. 

Yours  respectfully, 

J.  S.  Newberry. 

Professor  of  Geology, 

Columbia  College,  May  19,  1886. 


SPECIAL     REPORT    ON    ADDITIONS    TO   HER^ 

BARIUM. 

To  Professor  J.  S.  Newberry  : 

The  additions  to  the  Botanical  Collections  during  the 
past  year  have  been  as  follows  : 

70  Specimens,  plants  from  Oregon  and  Wash- 
ington, value $3-oo 

1 200  Specimens,  plants  from  Japan,  Siberia,  etc .  1 20.00 

300  Species  N.  A.  grasses 24.00 

273       ''       plants  from  Chihuahua,  Mexico. .  21.84 

200  Miscellaneous  specimens 20.00 

2043  Specimens,  valued  at $188.84 

The  appropriation  has  been  mainly  expended  in  mount- 
ing and  rearranging  old  material  necessitated  by  the  removal 
of  the  Herbarium  from  the  old  building  to  the  library 
building.  Respectfully  submitted, 

N.  L.  Britton, 

Instructor  in  Botany. 
Columbia  College,  June  8,  1886. 
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DEPARTMENT  OF  ENGINEERING. 

To  the  President  of  Columbia  College  : 

I  furnish  you  herewith  a  statement  of  the  operations  of 
my  department  during  the  past  year,  including  the  work  of 
myself  and  of  each  of  the  officers  associated  with  me. 

I  have  myself  given  ten  lectures  per  week  throughout 
the  College  year.  The  subjects  embraced  in  these  have 
been  Mining,  Engineering,  Civil  Engineering,  Mechanical 
or  Dynamic  Engineering,  and  Sanitary  Engineering.  In 
addition  to  these  I  have  exercised  supervision  of  the  in- 
struction in  Drawing,  Descriptive  Geometry,  and  Graphics, 
given  by  other  officers  in  all  the  four  classes.  I  have  also 
directed  the  scope  and  details  of  this  instruction,  giving  at 
least  an  hour  each  day  of  my  time  to  personal  instruction 
and  supervision  in  the  drawing  rooms,  and  generally  more. 

In  addition  to  these  duties  I  have  as  usual  directed  the 
scope  and  progress  of  the  Summer  Schools  of  Practical 
Mining  and  Surveying,  which  are  under  the  immediate 
charge  of  Adjunct-Professor  Munroe.  I  am  expressly 
charged  by  the  statutes  with  the  expenditures  in  these 
branches  of  instruction. 

I  have  also  exercised  the  required  supervision  over  the 
general  instruction  covered  by  the  courses  of  lectures  of 
Adjunct-Professors  Munroe  and  Hutton  and  Mr.  Greenleaf, 
Instructor  in  Engineering.  Mr.  Greenleaf  s  instruction  has 
included  a  course  of  Railroad  Surveying  in  the  field,  and  an 
extended  course  in  Drawing  and  Designing  Graphical 
Statics  and  Sanitary  Engineering,  the  latter  having  been 
given  to  the  Architectural  students  alone. 

Professor  Munroe's  course  of  lectures  has  included  Practi- 
cal Mining,  Ore  dressing,  and  Surveying. 

Professor  Hutton's  lectures  have  embraced  Mechanical 
Engineering,  Kinematics,  and  Properties  of  Materials. 

In  regard  to  hours  of  attendance,  I  have  been  always  at 
the  School  of  Mines  at  9  A.  M.  and  have  remained  until 
about  half  past  3  P.  M. ;  during  which  period  each  day  I  have 
found  my  time  wholly  absorbed  in  directing  the  instruction 
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in  my  department,  and  in  giving  lectures.  I  have  also  had 
charge  of  and  am  responsible  for  the  expenditures  in  the 
Engineering  Department  and  in  Drawing,  and  have  had  the 
care  of  all  models  and  public  property  in  this  department. 
I  may  say  further  that  I  have  devoted  two  to  three  hours 
every  evening  to  study  and  preparation  for  my  lectures, 

Adjunct-Professor  Munroe  gave  six  lectures  a  week  from 
November  15th  to  May  20th.  He  has  a  vacation  each  year 
during  the  six  weeks  immediately  after  the  opening  of  the 
first  term,  in  consequence  of  his  engagement  during  the 
summer  preceding  for  six  weeks  in  the  Summer  School  of 
Practical  Mining  and  for  six  weeks  in  the  Summer  School 
of  Surveying.  During  these  periods  he  gives  practical  in- 
struction and  lectures  in  the  field,  both  in  Practical  Mining 
and  in  Surveying,  and  his  time  is  necessarily  almost  wholly 
occupied  throughout  the  regular  summer  vacation. 

Adjunct-Professor  Hutton  has  given  eight  lectures  per 
week  during  the  whole  College  year  on  Mechanical  En- 
gineering, Civil  Engineering,  and  the  Properties  of  Materi- 
als. He  has  no  required  work  in  the  field  nor  in  the  draw- 
ing-room ;  but  has  given  voluntarily  a  course  of  instruction 
to  about  twenty  members  of  the  Second  Class  in  shop  prac-* 
tice  during  the  summer,  the  time  occupied  being  about 
four  weeks.  Dr.  Hutton  has  also  had  general  charge  of  the 
heating  and  ventilating  apparatus  and  of  the  electrical  plant 
and  machinery ;  but  this  does  not  come  under  the  super- 
vision of  the  Engineering  Department.  Professor  Munroe 
and  Professor  Hutton  are  not  required  absolutely  to  be  at 
the  School  of  Mines  at  any  time  except  during  their  lec- 
tures, but  both  spend  much  of  their  time  in  the  mornings  at 
the  School. 

Mr.  Greenleaf,  Instructor  in  Civil  Engineering,  has  given 
five  lectures  a- week  during  the  whole  year  ;  three  on  Sani- 
tary Engineering,  Heating,  Ventilation,  and  House  Drainage, 
and  two  on  Civil  Engineering  and  Engineering  Design.  He 
has  also  conducted  the  instruction  in  Railroad  Surveying  in 
the  field  during  about  six  weeks  at  the  beginning  of  the  first 
term  of  each  year.     He  has,  moreover,  devoted  each  after- 
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noon  throughout  the  year  to  the  instruction  of  the  Third 
and  Fourth  classes  in  Engineering  Construction  and 
Design. 

Mr.  Churchill,  Instructor  in  Drawing,  has  given  three  lec- 
tures a  week  throughout  the  year,  two  in  Descriptive  Ge- 
ometry, and  one  in  Drawing.  He  has  also  given  pergonal 
attendance  in  the  drawing  rooms  daily,  from  lo  A.M.  to  2 
P.M.,  in  case  students  come  to  the  drawing  rooms  during 
those  hours,  and  always  during  the  afternoon  hours  from 
2  P.M.  to  4  P.M.  Much  of  the  time  of  the  Instructor  in 
Drawing  is  taken  up  in  the  morning  in  preparing  subjects  or 
plates  and  models  for  the  students,  and  in  recording  the 
marks  of  the  students,  examining  drawings,  etc.  Where 
there  are  sixty  to  seventy  students  at  work  daily  this  is 
quite  a  task. 

Mr.  R.  E.  Mayer,  Assistant  in  Drawing,  has  been  con- 
stantly present  in  the  drawing  room  or  near  enough  at  hand 
for  instant  call  during  the  hours  from  ten  to  four  daily. 
He,  in  fact,  has  usually  reached  the  School  at  8.45  A.M., 
and  has  remained  until  some  time  after  4  p.m.  During  all 
this  time,  he  has  devoted  himself  faithfully  to  his  duties, 
a  part  of  his  time  having  been  occupied  in  making 
diagrams  for  lectures,  by  which  a  considerable  saving  is 
effected. 

In  addition  to  the  duties  above  described  and  prescribed, 
and  which  are  strictly  accomplished,  each  professor  is  obliged 
to  devote  a  certain  portion  of  his  time  to  reading  examina- 
tion papers,  memoirs,  or  theses.  For  large  classes  this  re- 
quires a  good  deal  of  time. 

In  my  own  instruction  the  solution  of  engineering  prob- 
lems constitutes  an  important  part  of  the  instruction ;  and 
such  solutions  cannot  always  be  examined  and  criticised 
during  lecture  hours.  This  is  a  kind  of  extra  work  which  is 
quite  as  important  as  lecture-room  instruction.  I  do  not 
think  I  spend  less  than  eight  hours  (and  often  ten)  each  day 
of  the  college  year  exclusively  and  solely  on  the  work  of  in- 
struction imparted  to  me.  I  like  the  work,  and  do  not 
complain.   I  believe  I  can  conscientiously  say  that  my  work 
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is  my  pleasure,  though  I  could  not  well  devote  more  hours 
to  it  than  I  do  now. 

Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  April  19,  1886. 


DEPARTMENT  OF  ARCHITECTURE. 

To  the  President  of  Columbia  College : 

During  the  past  year,  the  department  under  my  charge 
has  followed  much  the  same  course  as  in  the  previous  year, 
and  there  is  hardly  any  thing  to  be  said  in  regard  to  it  which 
would  not  be,  in  substance,  a  repetition  of  my  last  year's  re- 
port. Part  of  the  work  done  during  the  summer  vacation, 
however,  was  of  so  exceptional  a  character  as  to  deserve 
special  notice.  The  attention  of  some  of  the  older  students 
was  attracted,  towards  the  end  of  May,  by  public  proposals 
put  out  by  the  authorities  of  the  State  of  Colorado,  asking 
for  designs  for  a  State  Capitol,  to  be  erected  at  Denver.  It 
seemed  to  these  young  men  as  good  a  thing  as  they  could 
do,  in  their  first  leisure,  to  make  a  set  of  drawings  in  com- 
petition for  this  work,  and  as  the  problem  was  an  interest- 
ing and  instructive  one,  and  the  building  of  a  much  more 
monumental  character  than  they  were  likely  to  have,  at  pres- 
ent, any  other  chance  of  designing,  I  strongly  encouraged 
the  enterprise.  Others  soon  became  interested  in  it,  and 
before  the  work  was  done  nearly  a  dozen  had  taken  part  in 
it,  six  or  eight  df  whom  worked  upon  it  very  seriously,  day 
and  night,  for  five  weeks.  The  result  was  extremely  credit- 
able  in  every  point  of  view,  the  scheme  being  very  intelli- 
gently conceived,  the  details  well  studied,  and  the  execution 
of  the  drawings  workman-like  and  careful.  I  was  glad  to 
accept  a  part  of  this  performance  in  lieu  of  the  work  re- 
quired to  be  done  during  the  vacation. 
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The  plan  of  commencing  the  more  strictly  technical  and 
professional  work  of  the  department  in  the  middle  of  the 
first  year,  instead  of  waiting  until  the  beginning  of  the 
second,  which  had  a  partial  trial  a  year  ago,  has  this  year 
been  formally  adopted  with  excellent  results.  The  class 
have  been  practised  in  the  elements  of  Architectural  Draw- 
ing, including  Shades  and  Shadows  and  Perspective.  This 
not  only  saves  valuable  time  next  year,  but  enables  them  to 
use  their  summer  to  better  advantage. 

There  have  been  during  the  year  thirty  students  under 
my  charge,  all  but  two  of  whom  have  continued  to  the  end 
of  the  year.  Besides  these,  there  have  been,  as  was  the 
case  last  year,  several  students  belonging  to  other  depart- 
ments of  the  School,  who  have  obtained  leave  to  attend 
some  of  the  exercises,  much  to  my  satisfaction. 
Respectfully  submitted, 

William  R.  Ware, 

Professor  of  Architecture. 

Columbia  College,  June  i,  1886. 


REPORT  OF  INSTRUCTION  IN  BIOLOGY  AND 

HYGIENE. 

To  the  President  of  Columbia  College: 

During  the  year  just  past  I  have  given  two  courses  of  ten 
lectures  each,  to  the  students  of  the  Third  Class  in  the 
School  of  Mines.  These  lectures  have  been  devoted  to  the 
laws  of  life,  more  especially  in  their  applications  to  human 
physiology  and  practical  hygiene,  and  included  instruction 
in  first  help  in  accidents,  the  ordinary  causes  of  disease,  and 
especially  the  relations  of  micro-organisms  to  this  subject, 
and  the  consideration  of  problems  in  disinfection,  ventila- 
tion, food  supply,  water  supply,  sewerage,  etc.  The  lectures 
were  illustrated  with  models,  apparatus,  and  diagrams,  and 
were  well  attended. 

Dr.  Alexis  A.  Julien  has  given  instruction  in  microscopy 
to  those  students  of  the  Second  Class  who  are  taking  the 
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special  course  in  Chemistry,  four  hours  each  week  being  de- 
voted to  this  subject. 

Respectfully  submitted, 

John  S.  Billings, 

Lecturer  on  Hygiene. 
Washington,  D.  C,  May  28,  1886. 


INSTRUCTION  IN  MICROSCOPY  AND  BIOLOGY. 

To  the  President  of  Columbia  College: 

I  have  the  honor  to  report  that  I  assumed  charge,  last 
October,  of  the  class  in  Microscopy  and  Biology,  consist- 
ing of  twenty-two  students  of  the  Chemical  course,  Second 
Year.  The  course  of  lectures  on  Sanitary  Engineering 
was  delivered  by  Dr.  Billings,  while  the  duties  assigned  to 
me  consisted  of  practical  laboratory  instruction  in  the 
studies  above  mentioned.  The  proper  rooms  for  this  pur- 
pose had  yet  to  be  selected  and  fitted  up  with  the  necessary 
furniture  and  apparatus.  Two  rooms  were  obtained  in  the 
northwest  wing  of  the  old  central  building ;  the  upper  one, 
in  the  third  story,  as  a  laboratory  for  the  necessary  chemical 
work,  photomicrography,  and  store-room;  the  lower,  for 
class  instruction.  The  latter  was  too  dark  for  microscopical 
work  and  needed  the  cutting  out  of  two  blind  windows  in 
the  north  wall,  the  introduction  of  gas  and  water,  and  other 
smaller  changes.  With  the  exception  of  some  new  stools, 
all  the  furniture  of  the  two  laboratories,  and  nearly  all  the 
materials  for  the  alterations,  were  obtained  from  old  articles, 
found  unused  in  the  college  buildings  and  only  needing 
repairs.  These  alterations  were  finished  about  the  middle 
of  January  and  have  turned  out  entirely  satisfactory  for 
all  our  present  needs.  The  instruction  room,  though  small, 
has  been  a  very  pleasant  one  and  quite  sufficient  for  our 
newly-established  course  ;  and  while  larger  quarters  will  be 
needed  hereafter,  the  present  room  will  still  remain  well  fitted 
for  biological  study  by  advanced  students,  especially  in  the 
direction  of  bacteriological  investigation. 
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During  the  three  and  a  half  months  which  elapsed  before 
the  alterations  were  completed,  the  insufficiency  of  light 
compelled  me  to  alter  my  proposed  plan  of  instruction,  in 
order  to  protect  the  eyesight  of  the  students  of  the  class. 
Much  inconvenience  and  lack  of  ventilation  having  been 
caused,  during  the  first  session,  by  keeping  so  many  persons 
two  hours  at  a  time  in  a  room  of  this  size,  two  more  hours 
per  week  were  assigned  during  the  second  session,  and  the 
class  was  divided  into  two  sections,  using  the  room  on 
separate  days.  The  students  were  also  encouraged  to  use 
the  room  at  other  times,  and  many  have  done  so  on  the 
other  days  of  the  week.  The  desirable  course  of  study  was 
found  to  be  far  too  extensive  to  compress  into  a  single 
year,  and,  under  the  advice  of  Dr.  Billings,  was  separated 
into  two  branches.  Microscopy  and  Biology,  attention  being 
paid  mainly  to  the  former  during  the  present  year.  While 
it  is  to  be  regretted  that  the  delays  and  inconvenience  ex- 
perienced before  the  alterations  were  completed,  served 
three  or  four  students  as  an  excuse  to  attempt  to  shirk  the 
work  required,  I  am  glad  to  state  that  the  general  interest 
as  well  as  the  acquirements  of  the  class,  within  this  limited 
time,  have  been  most  gratitying  to  me.  As  the  students 
this  year  were  all  members  of  the  Chemical  Course  of  the 
School  of  Mines,  the  chemical  applications  of  the  Micro- 
scope and  the  preparation  of  chemical  mounts  have  so  far 
received  chief  attention. 

In  conclusion,  therefore,  I  would  make  two  suggestions : 

Firsty  the  need  of  a  subdivision  of  our  course  of  study 
into  two  years  :  Microscopy  for  the  Second-Year  chemists, 
and  Biology  for  the  Third- Year  students, 

Seeondly^  the  probable  need  of  an  additional  larger  room, 
for  the  proper  instruction  of  the  increased  number  of 
students  from  two  classes,  during  the  next  college  year. 

Very  respectfully, 

Alexis  A.  Julien, 
Instructor  in  Microscopy  and  Biology. 

Columbia  College,  May  20, 1886. 
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REPORT   ON   GEODESY    AND    PRACTICAL    AS^ 

TRONOMY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  in  regard  to  the  work  in  the 
Department  of  Geodesy  and  Practical  Astronomy  in  the 
School  of  Mines : 

(i)  The  Fourth  Class  (10  students)  has  met  me  once  a 
a  week  in  Geodesy.  The  lectures  have  been  on  the  following 
subjects :  Trigonometric  levelling ;  sextant  for  time  and 
latitude ;  transit  instrument  for  time  observations ;  zenith 
telescope  for  latitude  observations ;  longitude ;  azimuth ; 
L.  M.  Z.  formulae ;  method  of  least  squares  in  its  applica- 
tion to  Geodesy;  pendulum  determinations  of  gravity; 
magnetic  observations. 

(2)  The  Third  Class  has  met  me  twice  a  week  in  Astron- 
omy and  Geodesy.  The  class  numbered  twenty  during  the 
first  term  and  thirteen  during  the  second.  The  first  term 
was  given  to  instruction  in  Astronomy  by  text-book  and 
illustrated  lectures.  During  the  second  term  the  subject  of 
Geodesy  has  been  developed. 

(3)  A  section  of  twenty  students  in  the  Third  Class  in 
Mechanics,  has  been  instructed  by  me,  attending  twice  a 
week,  except  at  such  times  as  when  Prof.  Peck  lectured  to 
the  whole  class. 

(4)  Mr.  Rich,  who  was  last  year  a  post-graduate  student 
in  practical  astronomy  has  become  an  advanced  student  at 
the  Johns  Hopkins  University. 

Respectfully  submitted, 

J.  K.  Rees, 
Prof.  Geodesy  and  Practical  Astronomy. 
Columbia  College,  May  31,  1886. 
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APPENDIX  C. 

SCHOOL   OF    POLITICAL   SCIENCE. 

REPORT   BY   THE   SENIOR   PROFESSOR. 


To  the  President  of  Columbia  College: 

The  students  in  the  School  of  Poh'tical  Science  have  re- 
ceived  instruction  in  all  the  subjects  contained  in  the  sched- 
ule of  studies  to  be  found  in  the  Handbook  of  Information 
of  the  School  for  the  present  year,  for  the  number  of 
hours  per  week,  and,  with  one  exception,  by  the  persons 
therein  described  and  designated.  The  illness  of  Professor 
Alexander  has  deprived  the  School  of  his  valuable  instruc- 
tion since  the  beginning  of  December.  Dr.  Butler  con- 
tinued the  instruction  in  Professor  Alexander's  subject  to 
the  end  of  the  first  semester  faithfully  and  successfully. 
During  the  second  semester,  Dr.  Edwin  R.  A.  Seligman  has 
discharged  the  duties  of  this  department  with  marked  abil- 
ity and  success.     A  report  from  Mr.  Seligman  is  appended. 

The  attendance  upon  the  courses  of  instruction  'given  in 
this  School  has  been,  during  the  present  year,  about  forty 
per  cent,  greater  than  ever  before. 

The  greatest  need  which  we  feel  at  present  in  the 
School  of  Political  Science  is  for  more  books.  We  do 
not  yet  possess  a  tithe  of  the  literature  upon  the  subjects 
taught  in  this  School  necessary  to  make  our  collection  even 
approximately  complete. 

During  the  present  year,  the  Faculty  of  the  School  have 
established  a  literary  organ  in  the  form  of  a  Quarterly  Maga- 
zine, which  has  met  with  fair  reception  and  encouragement. 

Through  the  generosity  of  Mr.  Jesse  Seligman,  four  fel- 
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lowships,  of  the  value  of  two  hundred  and  fifty  dollars  each 
per  annum,  have  been,  during  the  present  year,  established 
in  this  School.  Also  an  annual  prize  in  Political  Economy 
by  Dr.  Edwin  R.  A.  Seligman,  of  the  value  of  one  hundred 
and  fifty  dollars. 

Respectfully  submitted, 

John  W.  Burgess, 
Professor  of  Hist  or y^  Political  Science^  and  International  Law. 

Columbia  College,  June  i,  1886. 


DEPARTMENT   OF  POLITICAL  ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College: 

I  have  the  honor  to  submit  the  following  report  of  in- 
struction given  during  the  last  year  in  this  department : 

The  First-Year  Class  has  listened  to  lectures  four  times  a 
week  on  historical  and  practical  Political  Economy,  includ- 
ing the  subjects  of  Finance  and  Taxation.  Special  attention 
has  been  devoted  to  the  economic  and  financial  history  of  the 
United  Sates,  and  to  the  economic  problems  of  the  present, 
such  as  the  silver  question,  railroad  management,  labor  dif- 
ficulties, etc. 

The  students  of  the  Second  and  and  Third-Year  classes 
have  together  listened  to  lectures  on  Statistical  Science, 
Methods  and  Results,  twice  a  week  for  one  half  year. 

Finally,  Dr.  E.  R.  A.  Seligman,  the  newly-appointed 
Prize-Lecturer,  has  delivered  a  course  of  lectures  on  the 
History  of  Political  Economy,  twice  a  week  for  one-half  year, 
to  the  Second-  and  Third-Year  classes. 

Respectfully  submitted, 

Richmond  Mayo  Smith, 
Professor  of  Political  Economy  and  Social  Science. 

Columbia  College,  May  29,  1886. 
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REPORT  ON  INSTRUCTION  IN  EUROPEAN  LA  W. 
To  the  President  of  Columbia  College  : 

I  have  the  honor  to  make  the  following  report  upon  my 
work  in  the  School  of  Political  Science  during  the  year 
1885-86. 

I  have  delivered  five  lectures  weekly  upon  the  history  of 
European  Law  (Roman,  Canon,  and  Germanic),  and  upon 
the  principles  of  modern  civil  jurisprudence.  The  sixth 
hour  assigned  to  these  subjects  during  each  week  was 
devoted  to  review  and  examination.  About  twenty-five 
students  followed  the  course  throughout.  Twelve  pursued 
successful  examinations  for  the  degree  of  M.  A. 

Readings  from  Gaius  and  the  Digest  were  given  during 
the  months  of  February  and  March,  two  hours  weekly. 
This  course,  which  was  completely  optional,  was  attended 
by  six  students. 

Respectfully  submitted, 

MuNROE  Smith, 
Adjunct-Professor y  Lecturer  on  Roman  Law, 

Columbia  College,  June  8,  1886. 


DEPARTMENT  OF  ADMINISTRATIVE  LAW. 

To  the  President  of  Columbia  College  : 

During  the  past  year,  five  lectures  a  week  have  been  given 
on  Administrative  Law,  in  the  School  of  Political  Science. 
During  the  first  session,  the  subject  treated  was  Gorvern- 
mental  Organization.  The  organization,  both  central  and 
local,  of  the  United  States,  as  well  as  of  the  principal  coun- 
tries of  Europe,  was  discussed.  In  the  second  session,  the 
lectures  were  upon  the  relations  of  the  government  and  the 
individual,  embracing  such  subjects  as  public  finance,  the 
police  power,  governmental  control  of  industry  and  com- 
merce, and  the  remedies  which  are  offered  by  the  law  to  the 
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citizen  against  arbitrary  action  on  the  part  of  government 
officers. 

I  am,  yours  respectfully, 

Frank  J.  Goodnow, 
Lecturer  on  Administrative  Law. 

Columbia  College,  May  31,  1886. 


DEPARTMENT  OF  PHILOSOPHY. 

To  the  President  of  Columbia  College  : 

The  work  of  the  department  of  Political  Philosophy 
began,  so  far  as  I  was  concerned,  at  the  commencement  of 
the  second  term.  During  this  term  two  lectures  a  week 
have  been  delivered  to  the  students  of  the  first  year  in  the 
School  of  Political  Science.  Pursuing  the  course  at  the 
point  where  Professor  Alexander  had  discontinued,  I  lec- 
tured on  the  theory  of  the  Roman  State  and  the  doctrines 
of  its  philosophers  and  jurists;  on  the  theories  of  the 
mediaeval  state  in  England  and  on  the  Continent ;  on  the 
genesis  of  the  modern  doctrines  in  England,  France,  Ger- 
many, and  Italy ;  and  closed  with  the  political  theories  of 
the  French  and  American  revolutions. 

Respectfully  submitted, 

Edwin  R.  A.  Seligman, 
Lecturer. 

Columbia  College,  May  21,  1886. 
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APPENDIX    D. 

SCHOOL   OF   LAW. 

REPORT  FROM  THE  WARDEN. 


To  the  President  of  Columbia  College  : 

The  Warden  of  the  Law  School  would  respectfully  report 
as  follows : 

The  attendance  of  the  students  and  their  devotion  to  the 
studies  assigned  to  them  by  the  statutes  have  been  highly 
satisfactory.  The  Senior  class  has  pursued  the  rules  of 
Equity  Jurisprudence  under  Professor  Lee,  and  the  topics  of 
Evidence,  Torts,  and  the  Code  of  Procedure  under  Professor 
Chase.  In  the  topics  of  Shipping  and  Insurance,  they  have 
been  instructed  by  Professor  Dwight.  They  have  also  had 
under  him  a  review  of  the  law  of  Contracts.  They  have 
been  reviewed  by  Professor  Lee  in  the  law  of  Real  Estate. 
Professor  Ordronaux  has  delivered  his  regular  course  of 
Lectures  in  Medical  Jurisprudence,  and  Professor  Ghase  a 
course  of  voluntary  lectures  in  Criminal  Law. 

The  Junior  class  has  studied  under  Professor  Dwight  the 
general  outlines  of  Municipal  Law,  and  more  particularly 
the  law  of  Contracts,  and  under  Professor  Lee  the  law  of 
Real  Estate. 

Each  class  has  been  divided  into  two  sections,  so  that 
the  professor  in  charge  has  been  obliged  to  conduct  two 
exercises  each  day  on  the  same  subject. 

The  Moot  Courts  have  been  conducted  with  much  spirit 
on  the  part  of  the  students.  These  exercises  are  in  a  high 
degree  beneficial,  and  contribute  greatly  to  bridging  over 
the  distance  between  the  work  of  the  class-room  and  the 
business  of  professional  life. 

The  number  of  students  in  the  Senior  class  has  been  one 
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hundred  and  forty-seven  ;  in  the  Junior  class,  two  hundred 
and  five.  The  graduating  class  of  1885  numbered  one  hun- 
dred and  twenty-nine.  Forty-four  literary  colleges  are 
represented  among  the  students  of  this  school. 

The  first,  second,  and  third  prize  tutorships,  filled  by  the  ap- 
pointment of  Mr.  James  M.  Gifford,  Mr.  Charles  E.  Hughes, 
and  Mr.  Robert  G.  Petty,  have  proved  highly  useful,  and 
have  more  than  justified  the  expectations  which  I  enter- 
tained of  its  success  in  recommending  the  adoption  of  the 
tutorial  system.  They  have  been  attended  by  the  students 
in  regularly  increasing  numbers.  Mr.  Petty  has  instructed 
the  students  in  the  rules  of  Common-Law  Pleading.  Mr. 
Isaac  L.  Rice  has  acted  as  instructor  in  the  preparation  of 
legal  briefs  and  the  use  of  legal  decisions,  and  has  per- 
formed his  duties  with  satisfaction  to  the  students  and 
credit  to  himself. 

Respectfully  submitted, 

Theodore  W.  Dwight, 

Warden  of  the  Law  School. 

Columbia  College,  April  29,  1886. 


DEPARTMENT  OF  CONSTITUTIONAL  AND    IN- 
TERNATIONAL  LAW. 

To  the  President  of  Columbia  College  : 

The  Department  of  Constitutional  and  International 
Law  in  the  Law  School  begs  to  report  that  the  usual 
instruction  prescribed  by  the  statutes  of  the  Trustees  has 
been  given  by  the  Professor  in  charge,  viz.,  three  hours  per 
week  throughout  the  year  to  the  Junior  class  in  the  Con- 
stitutional Law  of  England,  France,  Germany,  and  the 
United  States,  and  two  hours  per  week  throughout  the 
year  to  the  Senior  class  in  International  Law. 
Respectfully  submitted, 

John  W.  Burgess, 
Professor  of  Constitutional  and  International  Law. 
Columbia  College,  May  20,  1886. 


Digitized  by  VjOOQIC 


SCHOOL  OF  MEDICINE. 


APPENDIX  E. 

SCHOOL   OF    MEDICINE. 

REPORT   BY   THE   SECRETARY   OF   THE   FACULTY. 


To  the  President  of  Columbia  College  : 

In  behalf  of  the  Department  of  Medicine,  I  have  the 
honor  to  report  as  follows : 

The  corner-stone  of  the  new  College  building,  given  by 
the  late  William  H.  Vanderbilt,  was  laid  by  his  son,  George 
W.  Vanderbilt,  Esq.,  upon  April  24,  1886,  with  appropriate 
ceremonies. 

Upon  this  building  work  is  going  on  so  fast,  that  it  is  con- 
fidently hoped  that  the  session  of  1887-88  will  be  held 
therein,  with  full  realization  of  immensely  increased  facili 
ties  for  teaching  and  research. 

It  is  with  gratitude  that  the  authorities  of  this  depart- 
ment have  to  report  that  the  gift  of  William  H.  Vanderbilt 
has  received  splendid  additions  since  his  death  from  the 
generosity  of  his  family. 

Upon  a  portion  of  the  land  given  to  the  Medical  School 
there  is  now  in  process  of  erection  the  "  Sloane  Maternity 
Hospital  of  the  College  of  Physicains  and  Surgeons,"  the 
gift  of  William  D.  Sloane,  Esq.,  of  New  York,  whose  wife, 
a  daughter  of  the  late  Mr.  Vanderbilt,  has  endowed  the 
same,  by  making  all  of  its  thirty  beds  free  in  perpetuity. 

This  hospital  will  be  ready  to  receive  cases,  and  to  give 
instruction,  in  the  spring  of  1887. 

Its  service  will  be  under  the  direction  of  the  Professor  of 
Obstetrics  of  this  College.  Its  resident  staff  will  be  ap- 
pointed from  among  the  graduates  of  the  same,  and  the 
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members  of  the  graduating  class  will  be  required  each  to  at- 
tend therein  a  certain  number  of  cases  of  midwifery. 

Upon  still  another  portion  of  the  land  given  to  the  Med- 
ical School,  close  to  the  latter  and  to  the  Sloane  Maternity 
Hospital,  work  is  soon  to  be  begun  upon  the  building  of 
the  "Vanderbilt  Clinic  of  the  College  of  Physicians  and 
Surgeons,"  given  and  endowed,  at  a  cost  of  $250,000,  by  the 
four  sons  of  the  late  William  H.  Vanderbilt  as  a  memorial 
of  their  father. 

This  building  is  to  contain  a  Dispensary  and  every  thing 
required  for  the  reception  and  treatment  of  ambulant 
patients,  together  with  a  lecture-room  and  ample  accom- 
modations for  the  instruction  of  small  classes  in  the  practi- 
cal diagnosis  and  treatment  of  all  kinds  of  cases. 

All  the  clinical  instruction  of  this  College  will  be  given 
here,  while  the  building  of  the  Medical  School  proper  will 
be  devoted  to  didactic  and  laboratory  teaching  and  to 
research. 

The  number  of  matriculants  for  the  calendar  year  1885 
was  five  hundred  and  two. 

Of  these,  one  hundred  and  seventy-three  (34.46  ^  were, 
on  matriculation,  possessed  of  degrees,  as  follows  : 

A.B 87 

A.M 10 

S.B 13 

Ph.B 12 

M.D 39 

M.B I 

G.P.  (Graduate  in  Pharmacy) 10 

B.C.S.  (Bachelor  Chemical  Science) i 

173 
Individuals  possessed  of  more  than  one  degree  are  counted 

once  only. 

In  September,  1885,  there  were  examined  for  the  degree 

of  Doctor  in  Medicine,  twenty  candidates. 

Of  these,   15   passed;  5   failed  to  pass;   percentage  of 

failure,  25. 
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In  April  and  May,  1886,  there  were  examined  for  the 
degree  of  Doctor  in  Medicine,  one  hundred  and  eight  can- 
didates. 

Of  these,  82  passed ;  26  failed  to  pass ;  percentage  of 
failure,  24. 

Matriculates,  1885 502 

Graduates,  1885-86 97 

Percentage  of  matriculates  for  1885-86  who  received  the 
degree  of  M.D.,  19.32. 

Very  respectfully  yours, 

John  G.  Curtis,  M.D., 

Secretary  of  the  Faculty. 
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APPENDIX  F. 

REPORT  ON  THE  LIBRARY. 

BY   MELVIL  DEWEY,  CHIEF   LIBRARIAN. 


To  the  President  of  Columbia  College  : 

Owing  to  the  change  in  the  college  fiscal  year  and  the 
vote  that  a  report  should  be  made  with  the  annual  estimate 
in  December,  I  last  year  reported  a  few  facts  with  reference 
to  the  later  report.  It  has  since  seemed  best  to  make  the 
annual  reports  at  the  close  of  the  fiscal  year.  The  Decem- 
ber report  was  not  printed,  and  the  present  report  therefore 
covers  two  entire  years. 

To  this  report  is  appended  the  annual  Library  Circular 
of  Information  just  printed.  In  its  forty-five  pages  is  much 
information  properly  included  in  the  annual  report,  but  to 
save  reprinting,  it  is  here  referred  to  and  treated  as  an  ap- 
pendix. 

When  the  library  was  reorganized,  I  proposed  that  we 
should  attempt  the  general  cataloguing,  arrangement,  num- 
bering, etc.,  of  the  5o,cxx)  vols,  in  the  first  three  years,  besides 
carrying  on  the  regular  work.  To  do  this  involved  unusual 
efforts,  but  it  is  gratifying  to  find  at  the  end  of  these  three 
years  that  we  have  more  than  kept  up  to  our  initial  estimates. 
Instead  of  closing  the  library,  in  order  that  this  work  might 
be  done  without  confusion  and  exlra  labor,  we  have  chosen 
the  added  burden  of  working  at  a  serious  disadvantage,  rather 
than  deprive  the  college  of  the  use  of  the  books  for  even  a 
single  month.  The  gain  in  usefulness  has  been  worth  what 
it  cost,  but  it  has  distorted  the  apparent  cost  and  labor  of 
putting  the  library  into  proper  condition,  as  in  many  cases 
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we  have  been  forced  to  handle  and  move  the  same  books 
four  or  five  times  instead  of  once  only.  We  estimate  that 
hereafter,  now  that  we  have  practically  caught  up,  we  can  do 
the  same  work  at  less  than  three-quarters  the  cost.  Bearing 
in  mind,  therefore,  that  thus  far  we  have  been  seriously  handi- 
capped, the  amount  and  quality  of  the  work  done  is  more 
than  satisfactory. 

For  convenience  of  reference  I  shall  hereafter  make  my 
report  under  the  heads  used  in  classifying  Library  Econ- 
omy, as  given  on  pages  39-41  of  the  library  circular  ap- 
pended. 

The  Library's  Place  in  the  University.— The  library 
is  the  real  university  of  the  future,  not  simply  for  the  peo- 
ple, but  for  scholars.  Paul  sat  at  the  feet  of  Gamaliel ;  and 
in  the  academy,  the  lyceum,  and  the  porch,  the  pupil  was 
continually  with  the  master;  but  the  printing-press  has 
changed  all  this,  and  to-day  many  an  earnest  disciple  has 
never  seen  the  face  nor  heard  the  voice  of  his  master,  but 
has  received  his  teachings  entirely  through  the  printed 
page. 

Of  late  years  the  college  library  has  been  taking  an  entirely 
new  position.  Of  old  it  was  usually  attached  to  the  chair  of 
some  overworked  professor  or  put  in  charge  of  the  janitor 
and  opened  four  or  five  hours  per  week  in  term  time  only. 
Now  it  is  being  raised  to  the  rank  of  a  distinct  university 
department.  There  are  professors  of  bibliography,  of  books 
and  reading,  and  at  Columbia  we  have  for  the  first  time  a 
chair  of  Library  Economy.  The  libraries  are  being  made 
as  accessible  as  the  traditional  college  well,  some  of  them 
opening  from  8  A.M.  to  10  P.M. ;  including  all  holidays  and 
vacations.  They  are  receiving  endowments — e.  g.^  the  mil- 
lion and  more  to  Cornell  University,  Prof.  Horsford's  great 
gift  to  Wellesley,  Judge  Packer's  half  million  to  Lehigh, 
and  the  long  list  of  funds  given  to  Harvard,  the  Phoenix 
gift  to  Columbia,  and  so  I  might  go  on  with  hundreds  of 
illustrations.  New  and  beautiful  buildings,  some  fire-proof, 
all  vast  improvements  over  what  was  thought  sufficient  in 
the  last  generation  are  going  up — e.  ^.,  Harvard,  Amherst, 
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Dartmouth,  University  of  Vermont,  Oberlin,  University  of 
Michigan,  and  so  on.  In  New  York  City  alone  three  splendid 
collegiate  library  buildings  have  just  been  finished ;  for  the 
General  Theological  Seminary,  Union  Theological  Seminary, 
and  our  own  at  Columbia.  The  colleges  are  waking  to  the 
fact  that  the  work  of  every  professor  and  every  department 
is  necessarily  based  on  the  library;  text-books  are  con- 
stantly yielding  their  exalted  places  to  wiser  and  broader 
methods ;  professor  after  professor  sends  his  classes  or  goes 
with  them  to  the  library  and  teaches  them  to  investigate 
for  themselves  and  to  use  books  —  getting  beyond  the 
method  of  the  primary  school  with  its  parrot-like  recita- 
tions from  a  single  text.  With  the  reference  librarians  to 
counsel  and  guide  readers ;  with  the  greatly  improved  cata- 
logues and  indexes,  cross-references,  notes,  and  printed 
guides,  it  is  quite  possible  to  make  a  great  university  of  a 
great  library  without  professors.  Valuable  as  they  are  in 
giving  personal  inspiration,  they  can  do  little  in  making  a 
university  without  the  library.  Just  as  truly  as  we  find  in 
popular  education  that  the  real  school  for  the  mass  of  peo- 
pie  and  for  all  their  lives  except  early  childhood  is  the  li- 
brary, so  in  the  higher  education  the  real  university  is  a 
great  library  thoroughly  organized  and  liberally  adminis- 
tered. 

Fortunately  our  students,  faculty,  trustees,  alumni,  and 
the  public  are  all  at  least  beginning  to  recognize  this  proper 
claim  of  the  library  as  the  essential  foundation  for  all  uni- 
versity work.  It  is  not  one  of  the  departments  struggling 
for  its  full  share  of  attention  and  financial  support,  but  is  a 
co-worker  with  each  and  a  rival  to  none.  It  is  more  and 
more  apparent  that  the  future  of  Columbia,  however  excel- 
lent its  undergraduate  department  may  be,  is  to  be  on  the 
university  side.  Whatever  difference  of  opinion  there  may 
be  as  to  the  advantages  of  city  or  country  for  the  college, 
there  is  practically  agreement  that  for  a  university  the  me 
tropolis  offers  unequalled  advantages.  We  should  there 
fore  look  forward  to  attracting  each  year  a  larger  number 
of  the  graduates  of  other  colleges  to  Columbia  by  offering 


Digitized  by  VjOOQ IC 


148  GROWTH  OF  THE  LIBRARY, 

them  facilities  not  to  be  excelled  at  home  or  abroad.  In 
this  university  work  the  library  must  take  the  leading 
place,  as  these  graduates,  except  those  in  the  scientific  la- 
boratories, spend  most  of  their  time  in  the  library,  which, 
under  the  present  methods,  has  come  to  be  their  laboratory 
as  truly  as  that  of  the  adjoining  building  is  that  of  the  chem- 
ists. We  should  not  hope  to  maintain  our  present  position 
in  science,  even  though  we  retained  all  our  eminent  profes- 
sors, if  we  failed  to  provide  amply  the  best  facilities  for 
constant  laboratory  experience.  No  more  can  the  eminent 
scholars  in  all  our  other  departments  attract  students  from 
the  advantages  offered  at  other  leading  universities  unless 
the  library  fully  provides  books  and  the  best  facilities  for 
using  them.  As  soon  as  scholars  agree  that,  by  means  of  its 
improved  methods,  conveniences  for  readers,  minute  classi- 
fication, analysis  and  cataloguing,  and  the  various  aids  to 
readers  which  we  are  providing,  the  Columbia  Library  en- 
ables them  to  do  more  work  in  a  given  time  than  any  other, 
we  shall  see  a  growth  of  our  university  departments  that 
will  amply  repay  for  the  labor  and  money  which  the  trus- 
tees are  so  wisely  giving  us. 

The  rapidity  with  which  this  idea  of  the  University 
Library  is  growing  here  gives  great  hope  for  our  future. 
The  press  has  many  times,  in  the  past  two  years,  lent  its 
assistance.  Prominent  scholars  and  university  men  more 
and  more  frequently  avail  themselves  of  our  privileges,  and 
give  their  hearty  sympathies  and  cordial  words  of  encour- 
agement and  approval.  Our  alumni  were  reminded  by 
our  action  in  giving  them  the  full  library  privileges  of 
undergraduates  that  they  are  still  Columbia  College  men, 
and  in  no  other  department  has  so  much  cordial  interest  been 
manifested  as  in  the  library.  Their  personal  visits  are  many 
fold  more  frequent  and  appreciative,  and  letters  constantly 
vouch  for  this  growing  feeling.  We  have  thrown  the 
library  open  to  visitors  after  all  the  alumni  reunions,  lec- 
tures, and  other  meetings  on  the  grounds,  and  a  great  num- 
ber have  expressed  surprise  and  delight  at  the  facilities 
offered,  the  progress  made,  and  the  promise  for  the  future. 


Digitized  by  VjOOQIC 


GIFTS  TO   THE  LIBRARY.  I49 

Important  Gifts  and  Growing  Interest. — Each  year  we 
have  repeated  the  successful  experience  of  1884  in  clearing 
the  main  hall  of  tables,  and  giving  it  up  for  the  senior 
Class  Day.  The  count  at  the  door  recorded  nearly  1,500 
people  as  present.  The  library  staff  were  scattered  about 
the  building,  so  that  close  supervision  was  possible  if  neces- 
sary, but  neither  year  has  there  been  any  interference  with 
books  or  anything  else  to  merit  criticism.  As  I  suggested 
in  my  last  report,  this  liberal  action  has  resulted  in  direct 
and  immediate  gain  to  the  library,  besides  adding  greatly  to 
the  pleasant  associations  which  our  graduates  carry  away 
from  academic  life.  The  class  of  '85,  School  of  Arts,  as 
part  of  their  Class  Day  exercises,  unveiled  a  beautiful 
memorial  window  admirably  reproducing  the  famous  picture 
of  Sophocles  standing  before  a  marble  temple.  It  contains 
about  sixty  feet  of  stained  glass  made  by  Louis  Tiffany  & 
Co.,  of  New  York,  and  is  at  the  left  of  the  west  fireplace 
in  the  great  reading-hall,  to  the  beauty  of  which  it  so  greatly 
adds.  This  Greek  window  is  the  first  in  a  series  planned  by 
the  chief  librarian,  and  by  vote  of  the  committee  to  be 
accepted  as  classes  or  individuals  interested  may  offer  them. 
The  light  of  our  main  hall  was  found  so  great  from  its  sixty- 
three  large  windows  on  all  four  sides  that  it  was  necessary 
to  reduce  it  on  the  south.  Here  eight  double  windows, 
each  having  two  lancets  fifteen  by  three  feet,  face  the  main 
entrance.  The  plan  proposed  maps  out  the  general  classi- 
fication of  the  library  by  assigning  these  windows  to  our 
great  divisions  of  literature,  viz. :  American,  English,  Ger- 
man, French,  Italian,  Spanish,  Latin,  and  Greek.  In  each 
is  to  be  placed  a  stained  glass  window  with  leading  authors 
or  something  representative  of  the  literature.  This  allows 
large  liberty  in  selecting  the  subject  for  each  window. 
Already  graduates  of  three  other  classes  have  announced 
their  hope  of  giving  one  of  these  windows,  and  certainly  there 
is  no  equally  fine  opportunity  on  the  college  grounds  for  a 
beautiful  memorial. 

By  the  generosity  of  Messrs.  Lloyd  and  Phillips  Phcenix 
we  have  received  a  beautiful  oil  portrait,  by  Lazarus,  of 


Digitized  by  VjOOQIC 


ISO  PORTRAITS  IN   THE  LIBRARY. 

their  brother  Stephen  Whitney  Phoenix,  Columbia's  greatest 
benefactor.  This  has  been  placed  over  the  Phoenix  Library, 
in  one  of  the  upper  galleries  reserved  for  the  portraits  of 
those  who  make  endowments. 

The  library  is  about  to  complete  its  series  of  portraits  of 
the  presidents  of  the  college  by  that  of  the  present  incum- 
bent, under  whose  administration  since  1864  its  great  devel- 
opment has  taken  place.  This  is  now  being  painted  by  our 
leading  portrait  artist,  Eastman  Johnson. 

Fine  marbles  of  President  Barnard  and  Professor  Torrey 
and  an  oil  portrait  of  Professor  Samuel  Mitchill,  the  founder 
of  the  New  York  Academy  of  Sciences  and  Professor  of 
Natural  History,  1792-1801,  have  been  added,  besides  many 
minor  works  of  art  and  historic  interest  which  find  their 
most  fitting  home  in  our  new  fire-proof  building,  so  con- 
stantly open  to  all  interested. 

An  incidental  sign  of  growing  interest  is  found  in  the 
demand  for  pictures  of  the  library.  During  the  two  years 
over  one  hundred  different  photographs  have  been  taken. 
There  has  just  been  published  by  the  Library  Bureau,  Bos- 
ton, a  series  of  twenty-three  Columbia  College  Views,  by  the 
Photogravure  Co.,  ten  of  which  are  of  the  library,  which 
gives  those  interested  better  pictures  at  one  fourth  the 
former  cost.  The  wide  distribution  of  these  excellent 
pictures  will  certainly  help  to  stimulate  general  in- 
terest. 

Repeated  requests  have  been  made  for  the  use  of  the 
library  hall  for  lectures,  but  the  committee  have  found  it 
inconsistent  with  its  design  as  a  reading-room,  always  open, 
to  close  it  except  on  the  one  day  granted  to  the  senior 
class.  This  year  the  chapter  of  (P.  B.  K.  had  its  annual 
address  on  the  evening  of  Class  Day,  thus  making  it  possi- 
sible  to  use  the  library  for  that  purpose.  A  large  audience 
listened  to  General  Stewart  L.  Woodford,  and  afterward 
improved  the  opportunity  to  inspect  the  various  college 
buildings. 

The  most  direct  effort  to  stimulate  interest  has  been  the 
publication  of  an  appeal,  by  the  trustees  to  the  public  for 
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money  and  books  for  the  university  library  (see  circular,  pp. 
21-22),  and  the  longer  and  shorter  appeals  as  printed  by  the 
trustees.  There  has  been  evidence  that  these  appeals  were 
wise  and  timely.  No  sudden  influx  of  gifts  was  expected, 
but  there  is  proof  that  in  many  minds  the  needs  of  the  col- 
lege are  now  clear,  with  a  disposition  sooner  or  later  to  share 
in  supplying  them. 

Our  list  of  gifts  shows  how  many  books  and  pamphlets, 
some  of  them  among  the  most  valuable  in  our  collection, 
have  already  been  sent  us.  In  January  Hon.  A.  A.  Low, 
at  the  suggestion  of  his  son.  Mayor  Seth  Low,  of  Brooklyn, 
one  of  our  trustees,  gave  us  $5,000  to  be  spent  at  once  for 
books  most  urgently  needed.  The  over  3,000  volumes  that 
bear  Mr.  Low's  name  have  been  indeed  a  blessing  to  us  this 
year,  for  the  demand  has  kept  pace  with  our  rapid  develop- 
ment, and  the  need  is  urgent  for  large  additions  in  many 
directions. 

Another  trustee,  Mr.  F.  Augustus  Schermerhorn  has  just 
made  us  a  most  practical  gift,  in  carpeting  all  the  galleries 
and  aisles  so  that  the  annoyance  from  the  noise  of  hundreds 
of  feet  is  removed.  This  valuable  gift  includes  nearly  300 
yards  of  carpet  put  down  with  brass  sockets  and  pins  so  that 
it  can  be  readily  removed  and  cleaned. 

At  the  last  meeting  of  the  trustees  I  sent  in  a  check  for 
$100  from  Mr.  W :  A :  White,  President  of  the  Brooklyn 
Library,  in  this  practical  way  expressing  his  appreciation  of 
what  we  are  trying  to  do  in  increasing  the  library  facilities 
of  New  York. 

Mr.  J.  F.  Loubat  has  given  us  books  and  plates  which  cost 
over  $20,000  and  which  will  enable  us  by  exchange  to  secure 
many  valuable  works  not  regularly  offered  for  sale,  and  in 
other  ways  has  expressed  an  interest  in  our  work  which  lays 
us  under  great  obligations. 

The  Class  of  1886  at  its  Class  Day  made  a  most  practical 
gift  in  a  Memorial  Library  of  American  Belles-lettres  spend- 
ing the  entire  fund  at  once  and  making  the  books  available, 
rather  than  investing  it  for  small  annual  additions.  This 
adds  about  500  choice  volumes,   and   fairly   fills  out  the 
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better  class  of  American  literature.  These  were  much 
needed  for  the  study  of  American  authors,  and  will  also  be 
highly  appreciated  by  many  officers  and  students  who  have 
often  deplored  our  lack  of  books  adapted  to  an  hour's  re- 
freshment after  severe  studies. 

The  Class  of  1882  has  already  given  notice  that  at 
the  fifth  anniversary  of  its  graduation,  next  commencement, 
it  will  endow  some  subject  yet  to  be  selected  with  a  class 
memorial  fund,  the  income  of  which  shall  forever  be  used 
in  keeping  up  that  department.  Other  classes  and  individ- 
uals are  considering  similar  endowments,  and  our  plan  to 
make  permanent  provisions  for  important  subjects  in 
our  university  library,  as  all  colleges  aim  to  do  for  their 
leading  chairs,  by  special  endowments,  seems  fairly  though 
very  modestly  started.  Both  the  appeal  and  the  circular 
appended  point  out  the  advantages  of  this  plan  for  one  in- 
terested in  any  subject  and,  wishing  to  do  for  it  the  most 
possible  with  a  given  amount  of  money. 

I  give  the  resolution  put  on  record  by  the  committee  on 
the  library  as  showing  their  willingness  to  encourage  these 
much-needed  endowments. 

Resolved:  That  the  efforts  of  the  chief  librarian  to  se- 
cure endowments  for  special  departments  of  the  library  be 
heartily  approved,  and  that  he  be  authorized  to  agree, 
in  behalf  of  the  committee,  that  sections  of  the  library  so  en- 
dowed without  objectionable  restrictions  may  be  named  by 
the  giver,  that  suitable  inscriptions  shall  be  placed  over  the 
books,  and  that  a  special  book-plate  shall  be  prepared  and 
put  in  each  volume  so  given,  and  if  necessary  a  separate 
catalogue  of  the  books  shall  be  kept. 

For  those  less  interested  in  books  than  in  art,  our  waiting 
windows  mentioned  above,  the  vacant  panels  for  fine 
pictures,  and  the  two  great  fireplaces  in  the  main  hall,  for 
which  admirable  designs  are  already  made,  offer  most 
attractive  objects  for  their  generosity.  Among  other  press- 
ing needs  which  we  hope  may  yet  be  supplied  by  friends  are 
added  tables  and  desks  for  special  students  and  suitable 
locked  glass  cases  for  the  display  of  our  choice  collection  of 
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rarities  now  locked  away  from  visitors  for  lack  of  such 
accommodation. 

Another  source  of  valuable  additions  is  the  gift  or,  what 
amounts  to  the  same  thing,  the  permanent  deposit  with  us 
of  the  special  collections  of  certain  societies.  We  have 
already  thus  received  the  entire  collections  of  the  American 
Metrological  Society,  the  American  Library  Association, 
the  Peithologian  Society,  the  Philolexian  Society,  the 
Torrey  Botanical  Club,  and  some  smaller  gifts.  The  N.  Y. 
Shakspere  Society  proposes  to  make  a  similar  deposit. 
During  the  present  summer  we  also  receive  the  very 
valuable  library  of  the  N.  Y.  Academy  of  Sciences,  con- 
taining some  8,000  volumes,  many  of  them  being  trans- 
actions of  scientific  societies  not  now  in  the  market  at  any 
price. 

As  illustrative,  I  append  the  resolution  of  the  American 
Library  Association.  At  Cambridge,  Oct.  29,  1884,  the  fol- 
lowing resolution  was  unanimously  passed  and  under  it  the 
collections  have  been  turned  over  to  the  college. 

Resolved:  That  the  offer  of  Columbia  College  Library  to 
accept  the  collections  of  the  A.  L.  A.,  store  them  in  its  fire- 
proof building,  classify,  catalogue,  and  index  the  same,  and 
hold  them  open  for  the  inspection  of  any  members  of  the 
A.  L.  A.  fromSA.M.  to  10  P.M.  throughout  the  year,  without 
charge  to  the  A.  L.  A.,  on  condition  that  the  collections 
shall  be  permanently  deposited  in  the  Columbia  College 
Library  without  the  right  of  withdrawal,  be  accepted,  and 
that  the  Secretary  be  directed  to  turn  over  the  collections 
to  the  Columbia  College  Library. 

The  most  important  acquisition  of  the  year  has  been  the 
Townsend  Civil- War  Records  now  deposited  in  the  east 
end  of  the  main  reading-room.  This  now  justly  famous 
record  has  cost  twenty-five  years  of  Mr.  T  :  S.  Townsend's 
time,  besides  over  $20,000  paid  for  clerical  labor,  and  the 
work  is  still  going  forward.  At  the  beginning  of  the  Civil 
War  all  the  New  York  papers  were  taken  in  duplicate,  with 
the  idea  that  the  firing  on  Sumter  would  prove  a  most 
interesting  historical  episode  and  that  every  thing  pertain- 
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ing  to  the  subject  should  be  preserved.  Besides  these  papers 
other  leading  journals  were  laid  under  contribution,  and  each 
day  a  great  scrap-book  was  kept  up  of  that  day's  history. 
Having  undertaken  this  work  it  was  kept  up  till  the  close  of 
the  war  and  then  through  the  period  of  reconstruction.  The 
main  record  is  for  the  ten  years,  but  to  it  has  been  added  all 
the  important  matter  bearing  on  that  period  that  has  since 
appeared,  e.  g,y  the  many  recent  war  papers,  the  accounts  of 
Gen.  Grant's  death  and  funeral,  etc.  This  great  work  now 
equals  i,ooo  printed  8°  volumes,  but  the  Digest  which  makes 
it  all  available  has  cost  vastly  more  than  the  Record  itself. 
In  this,  under  an  elaborate  classification  to  which  there  is  a 
full  index,  is  given  a  concise  summary  of  all  that  the  Record 
contains  about  each  battle,  regiment,  officer,  or  prominent 
man,  place,  or  event.  Together  the  Index,  Digest,  and 
Record  enable  one  quickly  to  get  at  a  wealth  of  information 
and  detail  absolutely  unobtainable  elsewhere,  and  the  high- 
est authorities  have  after  examination  pronounced  the 
work  not  only  unique  but  invaluable  and  a  necessity  to  one 
writing  on  the  history  of  the  period.  It  is  matter  of  con- 
gratulation that  this  work  of  national  importance  has  been 
deposited  in  our  fire-proof  building  and  we  expect  that 
it  will  draw  to  the  Library  students  of  history  who  will 
feel  it  essential  to  consult  this  wonderful  record. 

As  was  predicted  when  we  opened  the  library  day  and 
evening  throughout  the  year,  societies  and  individuals  own- 
ing specially  valuable  collections,  recognize  the  advantage 
of  having  them  in  a  fire-proof  building  in  so  central  a  loca- 
tion with  so  many  conveniences  for  use,  and  such  deposits 
are  clearly  greatly  to  the  advantage  of  both  the  depositors 
and  the  college.  In  the  same  way  foreign  governments  and 
societies  have  recognized  our  claims  as  the  best,  where  only 
one  or  at  best  only  very  few  copies  of  important  works 
could  come  to  this  country,  and  we  are  receiving  an  increas- 
ing number  of  gifts  due  to  the  liberal  position  we  have  taken. 

These  gifts  have  by  no  means  flowed  in  upon  us  without 
efforts  on  our  part.  We  have  kept  up  a  correspondence  at 
home  and  abroad  that  is  constantly  increasing,  and  the  large 
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number  of  gifts  of  special  value  is  due  chiefly  to  this 
personal  and  persistent  effort  on  our  part. 

Building. — On  page  30  of  my  first  report  I  called  at- 
tention to  the  fact  that  the  almost  invariable  mistake  in 
library  buildings  had  been  repeated  here,  as  there  was  no 
adequate  provision  for  the  future  growth  of  the  collections. 
I  also  added  that  an  entirely  satisfactory  remedy  had  been 
devised.  During  the  past  two  years  this  new  plan  has  been 
submitted  to  a  large  number  of  experienced  librarians  and 
others  interested,  and  it  has  been  uniformly  accepted  as 
the  best  possible  solution,  and  in  itself  satisfactory  in  the 
highest  degree,  although  not  in  mind  when  the  present 
building  was  erected.  The  first  two  floors  of  this  building, 
now  occupied  by  the  Law  School,  were  intended  for  the 
growth  of  the  library,  space  being  left  for  a  new  Law  build- 
ing on  the  north  side  of  the  Arts  quadrangle.  While  these 
floors  are  most  admirably  adapted  for  the  Law  School,  for 
which  they  were  expressly  designed,  they  could  be  used  for 
library  purposes  only  with  great  waste  of  space  or  very  ex- 
tensive and  expensive  alterations.  The  accommodations 
being  ample  and  satisfactory  for  the  Law  School,  it  would 
be  positive  extravagance  to  undertake  their  conversion  to 
library  uses.  For  the  same  money  that  it  would  cost  to 
make  these  changes  and  to  provide  a  new  building  for  the 
Law  School  we  can  erect  a  fire-proof  stack  with  more  than 
five  times  the  capacity  for  storing  books. 

The  only  possible  direction  in  which  the  present  costly 
building  can  be  extended  is  on  the  north  side,  over  the 
ground  of  the  old  chapel.  This  lot,  42  x  92  feet,  is,  for  the  city, 
remarkably  well  adapted  to  a  library  stack,  as  every  alternate 
sixth  of  its  entire  perimeter  will  always  be  fully  open  to  the 
light  from  foundation  to  roof.  On  this  we  could  build  a 
fire-proof  building  divided  by  an  east  and  west  wall 
near  its  centre,  so  as  to  make  two  tiers  of  four  lecture- 
rooms,  each  of  the  eight  rooms  about  12  meters  (40  feet) 
square  and  5  m.  (16  feet)  high,  with  two  more  similar  rooms 
on  the  first  floor,  3  m.  (10  feet)  high,  and  two  more  on 
the  top  floor  of  about  the  same  hight.     The  floor  level 
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of  the  third  and  fifth  floors  would  exactly  correspond  to 
those  of  the  third  and  sixth  floors  in  the  library — i.  ^.,  the 
main  reading-hall  and  the  botanical  room.  The  details  of 
lighting,  stairs,  etc.,  all  work  out  satisfactorily.  The  great 
merit  of  this  plan  is  that  it  allows  the  college  to  use  for 
other  purposes  all  the  rooms  not  actually  required  by  the 
library,  vacating  the  twelve  rooms  one  by  one  only  so  fast  as 
the  demand  for  shelving  or  added  space  for  readers'  tables 
made  it  absolutely  necessary.  Almost  invariably  a  building 
must  be  erected  sufficiently  large  to  provide  for  the  future, 
and  it  is  impracticable  to  make  any  other  use  of  it.  As  a 
result,  if  space  for  the  growth  of  fifty  years  is  provided,  only 
one  fiftieth  of  it  is  used  during  the  first  year,  two  fiftieths  the 
second,  and  so  on,  though  the  expense  has  been  incurred  for 
the  whole.  Thus  averaging  the  fifty  years  it  costs  double 
to  provide  storage  for  the  books  during  the  period  of  accu- 
mulation. Under  our  plan,  the  library  would  take  one  of 
the  twelve  rooms  the  first  year,  the  other  eleven  being  occu- 
pied by  the  college.  As  soon  as  the  first  room  was  filled  the 
second  would  be  taken  by  the  library,  so  that  no  portion  of 
the  building  should  stand  idle,  and  yet  ample  provision  would 
be  made  for  a  long  and  rapid  growth.  In  each  of  these  fire- 
proof rooms,  when  occupied  by  books,  a  skeleton  floor  could 
be  placed  midway,  thus  giving  two  tiers  of  books  each  eight 
feet  high.  By  the  rule  that  each  square  meter  of  floor  space 
will  hold  in  stack  a  third  of  1,000  average  volumes,  we  get  an 
aggregate  capacity  in  the  new  building  of  1,000,000  volumes, 
for  the  rooms  being  about  12  x  12^  meters,  measure  150 
square  meters,  and  the  skeleton  floor  doubles  the  space, 
thus  giving  us  300  square  meters,  or  100,000  volumes  to 
each  of  the  eight  rooms  with  5  m.  ceilings.  The  first  and 
sixth  floors  having  lower  ceilings  would  have  no  extra 
floor,  and  so  altogether  would  make  up  200,000  volumes. 
This  plan  carries  the  library  through  from  49th  to  50th 
streets,  and  we  should  secure  the  ideal  arrangement,  per- 
haps never  before  so  completely  attained,  for  our  building 
would  perfectly  illustrate  the  central  theory  so  much  in 
favor  for  a  library.     Our  block  is  almost  exactly  in  the  cen« 
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tre  of  the  city  on  north,  south,  east  or  west  lines ;  our  build- 
ing is  in  the  centre  of  'the  block,  and  would  have  north- 
south,  east,  and  west  entrances  evenly  distributed.  The 
main  entrances  would  meet  in  the  exact  centre  of  the  build- 
ing at  the  present  entrance  to  the  main  reading-room,  where 
we  now  have  our  Loan  Desk  and  the  executive  office  of  the 
library.  Finally,  as  the  new  stack  would  have  three  floors 
and  a  basement  below  this  level  and  seven  floors  above,  the 
Loan  Desk  would  be  central  on  perpendicular  as  well  as 
horizontal  lines.  Our  present  building,  erected  at  so  great 
cost,  works  in  perfectly  as  a  part  of  this  system,  and  its 
only  defects  are  entirely  obviated  by  the  present  plan, 
which  aflfords  not  only  needed  room  for  the  storage  of 
books  and  accommodations  for  the  growing  number  of 
readers,  but  the  various  administrative  rooms  which  the 
present  building  almost  entirely  lacks.  Fuller  details  and 
estimates  can  be  seen  in  ms. 

Iron  doors  have  been  placed  at  the  only  point  where  the 
library  connects  with  the  old  buildings,  thus  completing 
our  protection  against  fire.  The  thoroughly  fire-proof  con- 
struction of  the  building,  the  frequent  visits  to  each  room 
of  the  night  watchman,  and  the  precautions  taken  with  the 
heating,  ventilating,  and  lighting  apparatus  seem  to  reduce 
the  danger  of  fire  to  the  very  minimum.  It  is  doubtful  if 
any  other  city  library  is  so  thoroughly  safe  from  this  great- 
est danger. 

Our  main  reading-hall  was  found  to  have  the  remarkable 
fault  of  being  too  well  lighted,  except  on  dark  days,  and  we 
have,  after  an  unsuccessful  experience  with  shades,  found  a 
satisfactory  remedy  in  giving  all  the  south  and  east  windows 
a  grey  tint.  Continued  use  of  the  Edison  electric  light  con- 
firms our  highest  hopes  as  to  its  utility.  We  have  many 
readers  who  bear  testimony  to  its  value  in  sparing  delicate 
eyes.  Some  use  it  freely  throughout  the  evening  who  are 
quite  unable  to  read  for  any  length  of  time  by  gas.  When 
we  remember  that  it  gives  off  no  appreciable  heat  and  that 
being  in  a  sealed  glass  lamp,  absolutely  no  products  of  com- 
bustion are  given  off  to  the  detriment  of  the  books  and 


Digitized  by  VjOOQIC 


158  LIBRARY  SERVICE. 

to  render  the  air  unfit  to  breathe,  we  feel  that  our  decision 
was  an  eminently  wise  one.  Since  the  last  report  additional 
connections  have  been  made  at  several  points  ;  lights  have 
been  carried  to  the  new  catalogue  cases,  and  all  the  stack 
rooms  are  now  fully  equipped  with  the  electric  lamps.  The 
ease  and  cheapness  with  which  wires  may  be  carried  to  any 
desired  point  is  another  element  in  the  unequalled  conveni- 
ence. 

We  have  reduced  the  size  of  the  radiator  in  one  room, 
had  new  and  larger  ones  placed  in  the  office  and  the  west 
end  of  the  main  hall,  and  now  consider  the  heating  appara- 
tus equal  to  any  reasonable  demands.  The  ventilating  ap- 
paratus  has  also  worked  very  well ;  but  it  will  be  necessary 
to  introduce  some  form  of  roof  ventilator  into  the  office, 
which  is  not  connected  with  the  regular  system  for  either 
the  delivery  of  pure  heated  air  or  for  expelling  impure  air. 
By  hinging  the  entrance-hall  windows  needed  ventilation 
has  been  there  secured. 

Government  and  Service. — After  further  trial  it  was 
found  desirable  to  modify  the  organization  of  the  Commit- 
tee on  the  Library,  for  with  the  work  broken  up  among  so 
many  sub-committees  it  was  found  that  no  one  of  them  be- 
came very  familiar  with  the  details  of  library  work.  The 
two  separate  committees  on  the  Library  School  and  on 
College  Publications  were  continued  as  before.  The  other 
five  sub-committees  and  the  new  Auditing  Committee 
were  consolidated  into  a  single  Executive  Committee  of 
three,  with  power  to  act  on  all  matters  on  which  the  com- 
mittee and  the  chief  librarian  were  agreed.  Any  member  of 
the  committee,  or  the  chief  librarian,  may  thus  have  sub- 
mitted to  the  full  committee  any  point  on  which  there  is 
doubt  in  the  executive  council.  As  a  result  the  new  Exe- 
cutive Committee,  in  performing  the  duties  of  all  the  former 
sub-committees,  becomes  vastly  more  familiar  with  all  parts 
of  the  library,  and  is  able  to  take  prompt  action  on  most 
questions  that  arise,  without  the  delay  of  securing  added 
information.  The  change  has  secured  closer  supervision  on 
the  part  of  the  trustees  and  much  greater  dispatch.    This 
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Executive  Committee  reports  its  action  in  writing  to  the 
full  committee  at  each  of  its  regular  quarterly  meetings. 

Examining  Committee. — In  order  to  secure  a  thorough 
examination  and  written  report  each  year  from  a  commit- 
tee interested  in  the  library  but  outside  the  direct  manage- 
ment, it  has  been 

Resolved:  That  there  be  appointed  each  year  an  Examin- 
ing Committee,  consisting  of  two  members  of  the  Library 
Committee,  with  power  to  add  to  their  number  any  person 
or  persons.  This  committee,  with  the  chief  librarian, 
shall  make  a  thorough  examination  of  the  library,  including 
buildings,  books,  pamphlets,  catalogues,  methods  of  admin- 
istration, expenses,  records,  statistics,  regulations,  facilities 
offered  readers,  and  all  matters  pertaining  to  and  in  charge 
of  the  Library  Committee,  and  shall  report  in  writing  the 
results  of  such  examination,  with  any  recommendations  for 
improving  the  library  or  its  methods,  or  for  reducing  its 
cost  to  the  college. 

The  plan  is  that  some  of  the  alumni,  professors,  trustees, 
or  others  specially  qualified  or  interested  in  us,  will  be  ap- 
pointed, thus  giving  each  year  the  careful  opinions  of  a  new 
committee  as  to  the  condition  of  the  library  and  its  needs. 
This  will  be  a  safeguard  against  falling  into  ruts,  and  an 
assurance  of  double  supervision. 

Auditing  Committee. — Great  pains  have  been  taken  with 
our  financial  system  to  insure  that  the  money  voted  to  the 
committee  by  the  trustees  shall  accomplish  as  much  as  pos- 
sible for  the  college,  and  be  hedged  with  every  useful  safe- 
guard. Our  appropriations  are  three  :  i.  Salaries,  from 
which  all  services  of  librarians,  assistants,  cataloguers,  pages, 
etc.,  are  paid.  2.  Books — from  which  all  book,  serial,  and  bind- 
ing bills  are  paid.  3.  Incidentals — from  which  all  other  bills 
except  for  salaries  and  books  are  paid.  After  the  commit- 
tee agrees  what  shall  be  bought  or  who  shall  be  employed 
there  are  four  examinations  of  all  bills  before  they  go  to  the 
Finance  Committee  for  final  auditing.  The  cashier  at  the 
library  inspects  every  item  and  uses  all  the  usual  business 
precautions  as  if   his  work  were  final.    Then  the  chief 
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librarian  examines  every  item  in  detail  independently. 
The  bills  then  go  to  the  Auditing  Committee  for  their  exam- 
ination  and  approval.  With  these  three  examinations  and 
approvals  certified,  they  are  sent  to  the  treasurer,  who  again 
examines  them  and  reports  them  finally  with  his  opinion  to 
the  full  Finance  Committee,  which,  if  it  finds  them  satisfac- 
tory in  every  respect,  orders  their  payment.  It  is  evident 
that  the  danger  of  extravagance,  overcharging,  or  errors  is 
thus  reduced  to  a  minimum,  but  it  has  seemed  best  to  err 
on  the  side  of  extra  caution,  and  thus  deserve  the  highest 
confidence  from  the  trustees  who  vote  us  our  annual  ap- 
propriations. 

Faculty  Committee. — An  important  step  has  been  taken 
in  formally  asking  the  faculties  of  the  various  schools  to  ap- 
portion among  themselves  the  annual  appropriations  for 
books,  thus  transferring  wholly  to  the  professors  the  respon- 
sibility of  the  selection  of  books.  This,  in  fact,  has  been  the 
aim  of  the  library  since  its  reorganization,  but  this  more 
formal  action  serves  to  emphasize  our  wish  that  each  profes- 
sor shall  see  to  it  that  the  best  bookson  his  subject  are 
in  our  university  collection. 

Now  that  our  catalogues  are  nearly  made  up,  the  time 
has  come  for  a  more  active  alliance  between  the  library  and 
the  various  schools,  and  I  propose  that  a  Faculty  Com- 
mittee composed  of  the  president  and  the  chief  librarian 
ex-officio^  and  one  representative  from  each  faculty  elected 
annually  by  ballot,  shall  hold  regular  meetings  to  consider 
general  library  interests,  and  to  further  the  more  direct  co- 
operation of  the  library  and  the  chairs  of  instruction  as  has 
been  proposed.  Such  a  committee  would  do  much  to  de- 
velop and  maintain  close  and  cordial  relations  between  each 
faculty  and  the  library  staff,  and  would  be  mutually  and 
materially  helpful.  It  would  also  be  able  to  relieve  the 
committee  of  the  trustees  of  certain  work  which  the  pro- 
fessors who  are  constantly  on  the  grounds  and  using  the 
library  could  do  much  more  readily  and  effectively  than 
any  possible  committee  less  favorably  situated. 

StafT. — The  frequent  changes  in  the  staff,  when  under- 
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Stood,  are  matter  for  congratulation.  After  the  first  year, 
as  our  unusual  facilities  became  known,  we  have  received 
constant  applications  for  positions  from  those  caring  less 
for  the  salary  than  for  the  opportunity  to  become  familiar 
with  our  methods.  As  the  trustees  had  sanctioned  the 
principle  in  voting  to  open  a  training-school  for  librarians, 
the  committee  wisely  decided  to  select  from  the  many  can- 
didates the  most  promising,  and  give  them  opportunity  for 
training  in  our  library  with  a  very  low  salary.  With  the 
same  money  appropriated  for  our  work  we  have  thus  in- 
creased the  staff  in  numbers.  Calls  are  becoming  more  and 
more  frequent  from  other  libraries  for  assistants  who  have 
been  with  us,  and  as  was  hoped  a  considerable  number  have 
left  us  to  accept  higher  compensations  elsewhere.  Their 
places  have  been  filled  in  turn  by  other  candidates,  and 
thus  the  frequent  changes  in  the  staff  are  evidence  of  the 
success  of  our  plan.  We  have  already  sent  out  four  men 
and  twelve  women,  not  counting  the  eight  pages  and  other 
helpers  who  have  found  the  time  spent  with  us  valuable 
training.  This  does  not  count  the  considerable  number  who 
have  spent  a  few  days  or  weeks  in  studying  our  methods 
for  adoption  elsewhere,  but  who  were  not  regularly  on  our 
staff  of  service.  The  number  of  libraries  that  have  followed 
our  leadership  since  my  last  report  is  very  flattering  to  the 
methods  adopted  here.  We  have  thus  recognized  and  par- 
tially filled  a  new  field  in  making  the  library  the  important 
factor  in  the  education  of  its  employes  as  well  as  of  its 
readers.  Certainly  it  is  legitimate  for  a  university,  endowed 
and  carried  on  solely  in  the  interests  of  education,  to  give 
training  and  culture  for  the  work  of  life  in  its  library  as  well 
as  in  its  class-rooms. 

During  the  two  years  there  have  been  weekly  lectures  or 
conferences,  usually  by  the  chief  librarian,  on  various  top- 
ics in  Library  Economy  and  Bibliography,  and  the  staff 
have  themselves  maintained  a  club  for  mutual  improvement 
in  librarianship.  All  this  is  of  course  preliminary  to  our 
School  of  Library  Economy  to  be  opened  next  January, 
and  for  much  fuller  information  regarding  the  plan  and  the 
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facilities  to  be  enjoyed  I  refer  to  p.  23-45  of  the  Library 
Circular  attached. 

Notwithstanding  the  fact  that  our  School  is  not  opened, 
and  that  no  notice  has  been  given  that  we  can  supply  help, 
the  comparatively  large  number  already  sent  out  have  not 
met  the  demand,  and  we  still  have  calls  unfilled.  The  two 
years  have  confirmed  the  belief  that  the  Library  School  will 
fill  a  real  want,  and,  while  modest  in  numbers  and  preten- 
sions, will  be  a  most  useful  department. 

Our  staff  has  maintained  a  high  standard  of  work  and  in- 
terest in  our  library  that  has  caused  much  favorable  com- 
ment. Observers  tell  us  that  nowhere  else  have  they  found 
so  great  a  personal  enthusiasm  for  the  best  interest  of  the 
institution.  And  yet  the  low  salaries  paid  and  the  excel- 
lent service  rendered  have  been  no  financial  gain  to  the  col- 
lege, for,  valuable  as  these  are,  we  have  given  our  assistants 
a  full  equivalent  in  the  time  and  labor  spent  in  their  ad- 
vancement and  training  for  a  higher  position.  The  gain  is 
to  our  pupil  assistants  and  to  library  interests  at  large  and 
not  to  the  college  directly,  for  here,  as  in  the  other  depart- 
ments, the  education  given  costs  much  more  than  the  tuition 
received.  A  public  library  supported  by  the  public  funds 
could  not  attempt  this  work,  for  it  would  be  diverting  to 
educational  purposes  the  money  given  for  books.  There- 
fore this  work  must  be  done  by  us  or  some  other  university 
library,  and  the  trial  thus  far  amply  confirms  the  wisdom 
of  the  trustees  in  accepting  this  view,  and  ordering  the 
Library  School  to  be  opened  after  two  years  of  this  pre- 
paratory work. 

Our  force  of  five  librarians  was  reduced  by  resignation  of 
Mr.  J.  Herbert  Senter,  formerly  of  the  Harvard  College 
Library,  who  accepted  a  call  to  the  Astor  Library.  It  has 
been  increased  by  the  appointment  of  N.  L.  Britton,  E.M., 
Ph.D.,  as  Librarian  in  charge  of  the  Botanical  Library  and 
Herbarium.  The  force  of  cataloguers  with  the  end  of  this 
year  has  been  materially  reduced  as  we  near  the  completion 
of  our  catalogues.  On  the  other  hand  the  reference  and 
loan  and  general  work  has  so  increased  with  the  growth  of 
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the  library  and  interest  in  it,  that  more  help  has  been  found 
necessary  in  these  departments.  Constant  study  has  en- 
abled us  steadily  to  increase  the  average  amount  of  work  of 
a  given  quality  from  each  assistant.  We  have  fixed  the 
hours  of  work  and  vacation  to  secure  the  best  returns  to  the 
library,  taking  the  year  together.  We  require  ten  months 
of  200  hours  each  of  actual  work,  all  lost  time  for 
holidays  or  other  absences  being  made  up  or  deducted  from 
the  monthly  payment.  Deducting  from  the  ten  months  re- 
quired, Sundays,  legal  and  college  holidays,  we  have  an 
average  of  about  250  working  days,  so  that  our  rule  might 
be  put  as  eight  hours  per  day  for  ten  months,  not  working 
holidays.  Some  libraries,  e.  g.y  the  Boston  Public,  found 
after  years  of  trial  in  their  cataloguing  departments,  that 
seven  hours  per  day  was  the  limit  of  the  best  work,  but  we 
find  that  assistants  in  good  health  can  work  eight  hours, 
and  have  provided  that  those  not  so  strong  may  work 
shorter  hours  at  a  proportionately  lower  salary. 

The  rule  established  that  members  of  the  staff,  willing  to 
pay  their  own  expenses  to  the  annual  meetings  of  the 
American  Library  Association,  should  be  accredited  as  dele- 
gates, and  be  allowed  the  necessary  leave  of  absence  with- 
out deduction  from  salary,  has  proved  a  wise  one.  Those 
members  who  have  availed  themselves  of  it  have  clearly 
accomplished  more  for  the  library  in  the  remaining  time, 
because  of  the  inspiration  and  enthusiasm  for  their  work 
brought  back  from  themeetings,  and  it  has  proved  to  be  for 
our  interests  to  encourage  such  attendance. 

Regulations  for  Readers.— The  rules  so  carefully  ex- 
amined and  approved  by  our  committee  in  our  first  year 
have  proved  satisfactory  in  use,  except  to  the  few  lawless 
readers  who,  with  the  best  of  intentions,  would  ruin  half 
the  usefulness  of  the  library  if  left  without  check.  The 
spirit  in  which  the  rules  have  been  received  is  commendable, 
and  in  repeated  cases  where  complaint  has  been  made,  after 
a  simple  statement  of  the  reason  why  the  rule  was  found 
necessary,  the  person  complaining  has  frankly  expressed  his 
approval  of  the  rule,  and  willingness  to  help  its  enforcement. 
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We  have  tried  to  impress  on  all  our  readers  that  the  sole 
object  of  the  rules  is  to  protect  their  mutual  interests,  and 
thus  make  the  library  more  useful  to  the  college  as  a 
whole,  and  that  the  convenience  of  the  librarians  is  not  con- 
sidered when  conflicting  with  that  of  the  readers.  Now  and 
then  an  officer  has  expressed  surprise  or  annoyance  that  any 
rule  should  be  made  for  him,  but  most  of  our  professors 
have  recognized  the  spirit  of  the  library  staff,  and  believed 
our  assertions  that  the  rules  have  been  found  absolutely 
necessary  for  the  safety  and  highest  usefulness  of  the  books. 
With  the  Faculty  Committee  proposed  above,  we  hope  we 
shall  be  able,  without  giving  offense,  to  educate  our  pro- 
fessors to  greater  thoughtfulness.  Not  infrequently  a  class 
is  strongly  recommended  to  consult  a  certain  volume,  and  a 
score  of  applications  are  made  for  it.  Our  records  show 
that  the  professor  has  had,  for  six  months  or  more,  the  only 
copy  in  the  library,  and  perhaps  in  the  city,  and  perhaps 
has  long  since  made  all  the  use  he  wishes  of  it.  The  com- 
plaint of  the  student,  under  such  circumstances,  is  certainly 
just.  On  the  other  hand,  other  professors  are  not  only  care- 
ful not  to  withdraw  the  very  books  they  are  urging  students 
to  consult,  but  they  have  often  loaned  their  private  books 
also,  or  put  them  in  their  class-rooms  temporarily,  to  give 
more  students  access  to  them.  These  difficulties  can  hard- 
ly be  reached  by  legislation,  but  will  cure  themselves  as  pro- 
fessors and  students  recognize  the  library  as  their  common 
laboratory,  in  which  all  should  feel  a  scholarly  interest  in  the 
greatest  good  to  the  greatest  number,  rather  than  regard- 
ing it  only  selfishly.  This  point  is  emphasized,  not  because 
our  readers  are  more  selfish  than  others,  but  because  an  im- 
provement in  this  respect  will  accrue  to  the  benefit  of  all, 
and  is  sure  to  be  made  as  soon  as  its  claims  are  clearly  un- 
derstood. 

In  enforcing  the  rules  about  fines,  renewals,  reservation  of 
books,  etc,  the  librarians  subject  themselves  to  the  same 
rules  and  pay  exactly  the  same  fines,  thus  disarming  criti- 
cism from  others. 

We  are  increasing  the  privileges  granted  readers  as  fast 
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as  practicable,  and  our  unusual  confidence  has  thus  far, 
been  justified.  Added  shelves,  containing  over  20,000  vol- 
umes, have  been  freely  opened,  and  while,  as  is  inevitable, 
books  are  often  misplaced,  so  that  it  takes  the  whole  time 
of  one  page  correcting  the  shelves,  yet  we  believe  the  prac- 
tical gain  in  usefulness  fully  compensates  for  the  extra  care 
and  labor  thrown  upon  the  staff. 

The  Loan  Desk  being  open  earlier  and  later  than  any 
other  part  of  the  College,  and  also  on  holidays  and  vaca- 
tions, has  also  inevitably  come  to  be  a  kind  of  university 
convenience.  Hundreds  of  telegrams,  notes,  letters  and 
packages  reach  their  destination  more  quickly  through  the 
Loan  Desk,  and  hundreds  of  readers  are  accommodated  with 
postage  stamps,  paper,  pencils,  college  publications,  etc. 
Details  of  the  various  new  features  introduced  will  be  found 
on  pages  9-12  of  the  Library  Circular. 

The  provision  for  copying,  short-hand,  and  type-writing 
and  verified  copies  is  appreciated  by  those  who  often  wish 
a  little  service  of  this  kind  at  a  reasonable  price.  Without 
loss  to  the  College,  we  are  able  to  be  of  great  practical 
services,  specially  to  scholars  out  of  town,  or  living  at  a 
distance. 

The  college  lunch-room  has  been  a  great  convenience  to 
our  readers,  who  have  thus  been  able  to  avoid  a  serious 
break  in  the  middle  of  the  day  for  lunch.  The  check-room 
has  been  largely  used  and  supplemented  by  a  series  of 
shelves  for  books  and  papers  which  readers  use  without 
checks.  Thus  far  no  case  has  been  reported  of  any  inter- 
ference with  these  shelves,  though  they  are  open  to  all 
readers.  We  have  been  forced  to  adopt  the  usual  rule  for- 
bidding readers  from  carrying  bags  into  the  library,  not  be- 
cause of  theft,  but  because  a  few  students  carried  off  books 
in  their  bags  without  charging,  and  kept  them  till  quite 
convenient  to  return  them  in  the  same  way.  A  similar 
recklessness  comes  up  regarding  our  reference  books,  some 
of  which  are  now  and  then  taken  from  the  building,  to  the 
great  annoyance  of  other  students  who  need  them. 

Four  hundred  and  fifty-three  readers'  tickets  have  been 
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issued,  one  hundred  and  fifty-seven  of  them  to  ladies.  Our 
list  of  honorary  readers  include  the  names  of  many  well- 
known  scholars  in  New  York  and  vicinity.  The  plan  has 
been  a  complete  success,  and  has  won  us  many  warm  friends, 
who  have  already  sent  us  valuable  gifts,  and  will  remember 
us  hereafter.  Already  we  have  learned  of  bequests  of  valu- 
able private  collections  to  come  to  us  on  the  death  of 
their  present  owners.  As  these  readers  come  almost  en- 
tirely evenings,  holidays,  vacations,  and  when  students 
have  begun  leaving  the  grounds  for  the  day,  we  do  not  find 
that  it  materially  increases  our  need  for  more  tables  for 
readers. 

The  presence  of  ladies  among  our  staff  and  among  our 
readers,  has  had  only  a  good  effect,  and  all  doubts  as  to  its 
expediency  were  long  ago  dispelled.  Many  ladies  who  are 
pursuing  higher  studies,  or  making  special  investigations, 
have  been  grateful  for  their  privileges,  and  we  observe  with 
pleasure  that  an  increasing  number  come  to  read. 

Executive  Department. — In  buying  we  have  continued 
the  plan  noted  on  page  fourteen  of  my  last  report.  We  have 
saved  time,  labor,  and  money  by  getting  all  our  periodicals 
and  foreign  books  through  our  foreign  agent,  G.  E.  Stechert, 
of  766  Broadway,  N.  Y.,  Hospital  St.,  10,  Leipsic,  and  26 
King  William  St.,  Strand,  London.  We  have  thus  secured 
weekly  shipments  and  prompt  delivery,  and  our  serials  have 
come  flat  and  clean  for  binding  instead  of  half  ruined  through 
the  foreign  mails  with  the  attendant  risk  of  occasional  loss. 
All  our  American  books  we  have  continued  to  buy  under  a 
liberal  arrangement  with  Chas.  Scribner's  Sons,  743  Broad- 
way, N.  Y. 

Our  stationery  and  printing,  and  a  large  line  of  technical 
library  supplies  which  we  require  we  have  obtained  at  a 
saving  of  5  to  30  %,  and  averaging  over  10  %y  by  sending 
direct  to  the  Library  Bureau,  32  Hawley  St.,  Boston,  which 
devotes  itself  entirely  to  supplying  libraries,  and  has  offered 
us  better  articles  at  less  prices  than  we  were  able  to  secure 
by  competitive  estimates  elsewhere. 

We  have  aimed  to  apply  the  same  rules  to  our  library 
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work  that  the  successful  business  man  observes.  Wherever 
we  could  save  more  than  the  cost  by  labor-saving  machines 
or  methods  we  adopted  them.  As  a  result  we  have  some- 
thing like  a  hundred  blank  forms  in  use,  for  whenever  we 
find  that  we  have  to  write  any  form  often  enough  so  that 
printing  is  cheaper  than  clerk  hire  we  immediately  print. 
In  this  spirit  we  found  on  trial  many  places  where  newly 
devised  machines  have  enabled  us  to  do  our  work  at  less 
cost,  and  it  is  not  improbable  that  with  the  stimulus  of  our 
Library  School  we  shall  have  a  series  of  inventions  that  in 
the  aggregate  will  improve  results  and  reduce  expenses. 

Bulletin  boards  have  been  provided  for  library  and  college 
notices,  for  each  of  the  literary  societies  and  for  the  Shaks- 
pere  and  other  societies  meeting  at  the  college.  Also  a 
board  for  the  Lost  and  Found  blanks,  the  Loan  Desk  again 
serving  as  a  centre  where  every  thing  lost  and  found  is 
reported  and  promptly  bulletined  on  the  special  blanks 
provided. 

With  so  large  a  constituency,  certain  losses  will  be  inevi- 
table, but  we  are  grateful  to  escape  with  few.  Our  system 
of  private  marks,  double  charges,  and  other  records  is  so 
complete  that  our  library  is  a  discouraging  field  of  opera- 
tions for  book  thieves.  One  fell  into  the  snare  during  the 
year,  but  his  detection  and  the  recovery  of  the  books  from 
his  room  by  a  messenger  from  the  library  were  so  sudden 
and  vigorous  that  he  will  doubtless  choose  elsewhere  for 
the  next  depredation,  if,  indeed,  the  lesson  taught  him  will 
not  end  his  experience  in  collecting  a  private  library  on 
this  system.  We  realized  the  extra  danger  to  which  we  are 
exposed  in  a  great  city,  and  have  taken  all  precautions  for 
safety  that  seemed  wise.  Such  losses  as  we  can  not  prevent 
we  must  charge  up  to  running  expenses,  and  feel  that  the 
price  is  not  too  high  for  the  greater  privileges  we  are  thus 
able  to  give  our  readers. 

Accession  Department. — The  tables  appended  will  show 
the  additions.  These  include  a  large  number  of  costly 
books  and  sets  long  needed  by  the  college  and  recently 
added.    That  so  many  books,  including  these  costly  works, 
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have  been  bought  with  our  funds  is  due  to  the  low  prices 
secured  and  our  watch  for  second-hand  copies  and  for  needed 
books  at  auction,  where  we  have  secured  them  often  at  less 
than  a  fifth  of  their  regular  price. 

We  have  hardly  begun  our  systematic  efforts  to  secure 
gifts,  yet  the  number  of  friends  who  thus  remember  us  is 
constantly  increasing,  and  each  sends  us  what  he  can.  The 
list  of  gifts  is  very  incomplete  in  pamphlets,  as  we  have 
made  no  record  of  the  thousands  collected  by  ourselves  or 
sent  in  by  mail  without  indication  of  their  source.  Pressure 
in  getting  up  the  arrears  of  cataloguing  has  taken  precedence 
of  other  desirable  work.  Hereafter  we  shall  record  the 
total  received.  The  summary  of  our  large  list  of  serials  is 
shown  in  the  tables,  and  the  detailed  list  will  shortly  appear 
in  the  Union  List  of  periodicals  taken  in  the  libraries  of 
New  York  and  vicinity,  which  we  have  nearly  ready  for  the 
printer.  This  will  indicate  by  initials  against  each  serial 
every  library  that  contains  it,  and  the  type  in  which  it  is 
printed — roman,  italic,  or  black  face — will  show  whether  it 
it  has  current  numbers,  a  partial  set,  or  a  complete  set. 
Such  a  list  will  enable  us  to  know  at  once  the  serial  re- 
sources of  all  the  New  York  libraries. 

We  are  getting  fairly  started  in  collecting  clippings  of 
special  value  to  the  college,  and  our  cheap  and  effective 
system  of  preserving  them  all  will  enable  us  to  develop 
a  most  valuable  collection. 

We  have  also  devised  a  series  of  bulletin  boards  with 
notes  and  queries  for  each  main  division  of  the  library. 
Here  those  interested  in  the  subject  will  find  brief  lists  of 
the  important  additions  and  such  notices,  queries,  or  notes 
as  will  specially  interest  them. 

The  Inspection  Shelves  are  more  and  more  consulted  by 
those  who  wish  to  keep  abreast  of  the  new  additions.  We 
have  just  divided  these  inspection  books  into  our  ten  main 
classes,  so  that  one  interested,  e,  ^.,  in  science,  may  see  on  a 
single  shelf  the  week's  additions  to  his  department  without 
having  to  look  through  the  entire  collection.  Many  im- 
prove the  opportunity  to  read  wholly  or  in  part  some  of  the 
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newest  books  during  the  week  of  inspection,  as  they  may 
be  freely  used  in  the  reading-room. 

The  Accession  Book  is  also  open  to  readers,  and  there 
one  may  see  the  additions  of  each  day,  or  by  glancing  down 
the  class-number  column  may  see  what  books  on  any  sub- 
ject have  been  added  during  any  given  period. 

Growth. — I  append  a  table  of  the  50  leading  libraries 
of  this  country,  in  1876,  by  the  United  States  Report  on 
Libraries,  from  which  it  appears  that  Columbia  College 
ranked  109th,  but  as  we  have  now  consolidated  all  the  libra- 
ries into  one  university  collection,  I  have  given  the  total  of 
all,  including  the  Botanical  collection.  This  gives  us 
49th  place,  or  barely  within  the  limit  of  the  largest  50. 
Five  years  later  the  Encyclopedia  Britannica  made  new 
statistics,  and  by  these  it  appears  that  we  had  grown  to 
38th  place.  At  the  date  of  this  report  I  made  direct 
application  to  each  of  these  libraries  for  figures  corrected 
to  July  I,  x886.  We  have  now  reached  17th  place,  or 
if  we  count  the  8,000  volumes  of  the  New  York  Academy 
of  Science,  about  being  moved  in,  our  place  is  i6th.  These 
are  the  50  largest  libraries  as  reported  in  1876,  and  include 
some  having  no  claim  other  than  that  report  to  a  place 
among  our  leading  libraries.  Others  with  fewer  volumes 
are  more  valuable  and  doing  vastly  better  work.  In  my 
next  report  I  shall  submit  a  more  useful  and  interesting  list 
of  the  50  libraries  from  which  we  may  hope  most.  This 
will  include  some  of  our  best  collections  founded  or  chiefly 
developed  since  1876.  I  have  appended  the  table  to  this 
report  to  show  how  satisfactory  is  the  consolidation  and 
growth,  that  in  a  single  decade,  has  carried  us  from  a  rank 
in  the  second  hundred  to  a  recognized  place  in  the  first 
twenty  libraries  of  this  country.  Our  additions  for  this  year 
are  less  than  the  average.  In  1884  we  added  13,889  volumes 
and  8,116  pamphlets,  and  in  three  years  have  increased  over 
30,000  bound  volumes.  As  we  have  taken  unusual  pains 
in  selecting  these  additions  and  have  not  counted  the 
thousands  of  unbound  volumes  and  pamphlets  which  we 
have    put    on    the  shelves,  though  most  libraries  count 
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every  thing  that  is  shelved  regularly,  it  is  evident  that 
we  are  growing  rapidly  and  healthfully,  and  have  reason 
to  be  satisfied  with  our  first  three  years  which  were  as- 
signed from  the  first  to  "  getting  ready "  for  regular 
work. 

Catalogue  Department. — We  have  exceeded  our  original 
estimate  in  the  work  done  and  may  now  claim  to  be 
fairly  started,  though  there  is  still  much  back  work  to  be 
done.  Our  author  catalogue  on  cards  5  x  12^  cm  is  different 
from  ordinary  author  catalogues  only  in  giving  entries  under 
more  names  and  more  entries  under  each  name.  We  give 
not  only  all  the  books  written,  but  those  edited,  translated, 
commented  on,  etc.,  thus  showing  under  each  author  the 
total  of  his  literary  work  which  the  library  contains,  except 
magazine  articles  included  in  our  printed  co-operative  in- 
dexes. This  catalogue  includes  the  names  of  governments, 
societies,  and  other  bodies  responsible  for  their  publications, 
and  therefore  treated  as  authors.  Under  titles  are  given 
periodicals,  books  published  anonymously,  and  such  marked 
titles  as  are  apt  to  be  known  only  or  chiefly  by  titles. 
References  are  very  freely  used,  from  the  various  forms  of  a 
name  to  the  form  adopted. 

We  have  conducted  a  series  of  experiments  in  improving 
the  catalogue  drawers  and  technical  appliances  with  excellent 
results,  having  made  improvements  in  the  blocks,  guards, 
and  locking  attachments,  which  have  been  adopted  as  the 
best  form  yet  known.  The  most  practical  feature  of  our  new 
catalogues  is,  however,  the  number,  legibility,  and  utility 
of  the  guides  inserted.  We  have  combined  the  thinness  of 
zinc  with  the  legibility  of  print  in  antique  or  catalogue  type, 
and  by  cutting  away  parts  of  the  projecting  guides  have 
made  it  possible  to  find  a  given  card  in  half  the  time,  thus 
reducing  by  half  the  one  serious  difficulty  in  the  now 
almost  universally  used  card  catalogues. 

The  small-card  catalogue  is  really  an  index  to  the  entire 
library,  to  be  used  in  answer  to  the  question.  Have  you  a 
certain  book  ? 

In  the  subject  catalogue  we  have  a  greater  field.   Here  the 
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standard  large  cards,  7^  x  12^  cm,  are  used  so  to  give  room 
for  notes  underneath  the  full  title  and  imprint.  The  cards 
are  arranged  under  nearly  20,000  subject-headings,  which 
are  numbered  with  simple  Arabic  numerals  and  minutely 
indexed  in  a  printed  book,  so  that  at  a  glance  one  may  turn 
to  any  topic  wished.  Labels  on  the  outside  of  each  drawer 
show  what  subject  begins  each  column  of  cards.  Inside, 
printed  guides  are  inserted  very  freely,  so  that  the  eye  reads 
the  classification  from  the  tops  of  the  cards  without  referring 
to  the  printed  books  which  lie  on  the  cases.  By  the  use  of 
type  of  different  faces  and  sizes,  by  indentations,  and  by  the 
number  of  figures  in  the  class  number,  the  place  of  each 
topic  in  the  scheme  is  indicated  in  four  ways,  thus  reducing 
the  chance  of  confusion  to  a  minimum.  By  tipping  back 
any  of  these  guides  the  sub-divisions  of  that  head  will  be 
seen  indented  under  it  on  the  face  of  the  guide  below. 
These  novel  features  add  greatly  to  the  practical  convenience 
of  the  catalogues.  In  the  more  minute  heads  we  again  get 
guides  with  five  times  the  frequency  practicable  except  for 
the  index-cutting  plan  we  have  just  adopted.  As  a  result, 
as  fast  as  topics  are  freely  *'  guided  "  or  equipped  with  these 
thin  index  zincs  with  their  plainly  printed  labels,  one  can 
open  to  exactly  the  topic  wanted  and  save  the  time  and 
annoyance  of  turning  a  long  row  of  cards  one  at  a  time  in 
looking  for  a  place  which  in  many  catalogues  is  not  easily 
recognized  even  when  found. 

The  subject  cards  bear  not  only  the  number  of  the  book 
but  often  many  cross-reference  numbers  showing  on  what 
other  topics  the  book  also  treats.  All  these  reference  num- 
bers are  printed  in  red  ink  by  our  new  numbering  machines. 
At  the  top  of  the  card  a  red  number  shows  that  the  book 
has  valuable  matter  on  that  subject  in  addition  to  its  treat- 
ment of  the  subject  indicated  by  the  blue  number  below 
the  red,  which  shows  also  where  the  book  is  placed.  On 
many  of  the  minute  topics  in  our  catalogue  there  is  not  a 
book  in  the  library,  sometimes  not  in  existence,  but  these 
red  reference  cards  may  send  a  reader  directly  to  a  score  of 
books  and  to  the  exact  pages  where  will  be  found  valuable 
discussions  of  the  topic. 


Digitized  by  VjOOQIC 


1/2  METHODS  OF  CATALOGUING, 

To  these  guards  and  guides  we  are  at  last  ready  to  begin 
adding  our  bibliographical  notes.  In  this  work  the  co-oper- 
ation of  our  professors  enables  us  to  make  our  catalogue 
more  useful  than  would  be  possible  without  the  aid  of 
many  specialists.  Light-blue  cards  of  the  same  size  will  be 
used  for  these  bibliographical  notes.  These  cards  will  be 
headed  with  the  number  and  name  of  the  subject  and  in  a 
blank  form. 

"  The  best  popular  treatise  on  this  subject  is 


"  The  best  scholarly  or  exhaustive  treatise  is.. 


Specialists  will  fill  in  sufficient  titles  of  one  or  more  of 
the  best  books,  or  rather  give  the  cataloguer  the  informa- 
tion so  it  can  be  neatly  copied  on  the  machine  or  in  the 
very  legible  library  hand.  To  these  titles  will  be  added 
such  brief  notes,  in  the  most  compact  form  possible,  as 
will  be  most  helpful  to  a  reader  studying  that  subject. 
These  blue  cards  go  next  after  the  guide  at  the  begin- 
ning of  the  subject,  and  are  to  be  used  not  only  for 
the  main  classes,  but  for  divisions,  sections,  and  sub- 
sections— €.  g.j  one  card  may  be  for  300  Sociology  in  gen- 
eral. Another  for  330  Political  Economy.  Another  for 
331  Capital  and  Labor.  Another  for  331.8  the  Laboring 
Classes,  and  finally  another  for  331.89  Strikes.  A  student 
is  liable  to  seek  guidance  at  any  point  in  this  series,  and  the 
blue-card  system  is  as  well  adapted  to  the  specific  topic, 
Strikes,  as  to  the  general  subject.  Sociology.  Finally,  after 
the  last  sub-section  has  been  reached,  we  still  need  the  help 
of  the  specialist  in  giving  us  material  for  wise  and  helpful 
notes  on  the  individual  books,  and  for  these  notes  the  large 
card  leaves  space.  In  a  card  catalogue  this  can  be  added  as 
found  or  needed,  and  whenever  a  note  is  found  that  is 
incorrect  or  superseded,  it  is  but  trifling  labor  to  take  out 
the  card  and  replace  it  with  the  later  information. 
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Such  a  system  of  notes  is  of  necessity  a  somewhat  slow 
growth,  but  it  holds  available  at  a  moment's  notice  to  any 
of  our  staff  or  readers  the  essence  of  the  advice  about  books 
and  reading  of  not  only  our  professors  and  specialists,  but 
of  many  others^  for  so  many  libraries  are  now  using  our 
Decimal  Classification,  that  we  find  it  practicable  to  co- 
operate in  printing  in  legible  type  the  best  of  the  notes 
made  at  each  library,  and  by  exchanging  these  identical 
cards,  of  the  identical  standard  size,  we  shall  each  get  in 
print  a  more  carefully  prepared  note  at  much  less  cost  than 
we  could  have  written  it. 

The  result  of  several  years*  work  on  this  plan  can  readily 
be  foreseen.  The  cards  will  contain  the  best  advice  the 
librarians  and  professors  can  give.  They  are  never  "  out  to 
lunch,"  or  "just  gone  home,"  or  **too  busy"  to  answer 
questions.  They  never  forget,  nor  are  impatient  of  correc- 
tion or  repeated  consultation.  The  most  skilful  librarian  in 
time  dies  or  resigns,  and  his  accumulated  wisdom  and  good 
advice  to  readers  go  with  him,  leaving  his  successor  to  begin, 
not  where  he  left  off,  but  where  he  began  before,  a  genera- 
tion earlier.  But  with  our  new  catalogue,  each  librarian 
stands  on  the  shoulders  of  his  predecessors.  Every  reader 
is  told  that  he  shares  the  responsibility  of  finding  errors  or 
notes  that  should  be  brought  down  to  date,  and  thus,  by 
the  generous  co-operation  of  all  interested,  the  catalogue 
grows  each  day  more  and  more  valuable.  Old  librarians 
and  workers  in  libraries  who  have  examined  our  plan 
uniformly  predict  for  it  the  foremost  place  on  the  score 
of  practical  utility  to  readers.  Now  that  we  have  our 
cards  written  as  a  basis  for  this  work,  we  feel  confident  that 
as  it  grows  our  trustees  will  be  abundantly  satisfied  with  the 
expenditure  which  it  has  involved. 

As  a  foundation  for  all  this,  our  scheme  of  classification 
and  the  alphabetical  index  have,  with  labor  beyond  the 
comprehension  of  any  one  who  has  not  attempted  it,  been 
enlarged  from  forty  pages  to  over  three  hundred,  and 
printed.  Cases  have  been  built,  and  the  cards  put  in  for 
use.     Electric  connections  have  been  made,  so  that  a  stu- 
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dent's  lamp  is  available  for  every  drawer.  Trays  with 
blank  call-slips  and  copies  of  the  Classification  and  Indexes 
lie  within  reach  of  each  reader's  hand.  A  page,  and  when 
needed,  two,  are  stationed  near  the  catalogues  to  receive  the 
slip  with  the  number  of  the  book  wanted,  and  bring  it  as 
quickly  as  possible  to  the  reader's  table,  the  number  of  which 
he  may  give  on  his  call-slip  instead  of  his  name. 

Shelf  Department. — In  this  important  department  we 
have  introduced  several  new  features,  which  promise  the 
best  results.  The  most  important  is  the  very  minute  classi- 
fication by  subjects,  so  that  standing  side  by  side,  as  far  as 
practicable,  all  material  on  each  topic  may  be  seen  together. 
The  advantage  of  this  in  a  university  library,  where  students 
are  so  freely  admitted  to  the  shelves,  can  hardly  be  over- 
rated. The  old  plan  of  sub-dividing  books  by  sizes,  using 
adjustable  shelves  and  grouping  together  by  themselves 
the  8vo.,  i2mo,  i6mo,  24mo,  32mo,  etc.,  sizes,  has  been 
abandoned  in  favor  of  the  vastly  more  useful  subject-group- 
ing, which  gives  shelves  less  regular  in  appearance,  but  more 
useful  to  readers.  We  set  the  library  shelves  uniformly 
25  cm  apart,  and  place  in  its  exact  place  by  subjects  every 
book  and  pamphlet  which  will  go  on  a  shelf  of  that  hight 
(i,e.y  every  book  from  the  largest  marked  8°  by  the  A.  L.  A. 
rule,  to  the  smallest).  For  the  quartos  and  small  folios,  we 
turn  three  of  these  standard  shelves  into  two,  and  place  there 
all  books  not  over  35  cm  in  hight.  For  the  folios  from  35 
to  50  cm  we  turn  two  25  cm  shelves  into  one  of  50  cm 
where  there  is  depth  enough,  or  use  the  deep  shelves  below 
the  ledge.  Few  books  over  50  cm  should  stand  on  their 
edges,  and  all  these  very  large  folios  are  shelved  on  their 
sides. 

By  means  of  an  ingenious  clip,  devised  for  our  library, 
plainly  printed  labels  are  attached  to  the  edge  of  the  shelves, 
showing  where  each  subject  begins.  These  give  both  the 
number  and  the  name  of  the  topic,  and  save  probably  half 
the  time  in  finding  what  is  wanted.  The  effect  is  to  turn 
our  shelves  largely  into  a  subject-catalogue.  Books  removed 
from  the  shelves  because  of  their  size,  great  cost,  or  rarity, 
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for  temporary  reference  use,  and  books  lost  are  represented 
by  their  wood  dummies,  which  are  plainly  lettered,  with  the 
name,  class,  and  number  of  the  book,  and  below  in  print  an 
explanation  why  the  book  is  not  in  its  proper  place,  and 
where  it  may  be  found. 

In  numbering  the  backs  of  books,  we  have  abandoned  the 
old  paper  numbers,  which  disfigure  the  book  so  seriously 
and  continually  peel  off  and  which  are  so  often  illegible,  and 
are  having  our  permanent  class  and  book  numbers  hand- 
somely gilded  on  every  volume.  We  had  to  try  over  a 
dozen  binders  before  we  found  one  who  would  do  the  work 
to  our  satisfaction.  But  we  have  now  bought  the  necessary 
outfit,  and  are  having  this  work  admirably  done  at  a  cost  of 
three  cents  per  volume.  On  law  sheep,  calf,  and  other  light 
colors,  where  gilt  is  not  as  distinct,  we  have  them  stamped 
in  ink,  and  thus  avoid  putting  on  a  darker-colored  label, 
which  after  many  years  is  liable  to  peel  off.  As  by  our 
peculiar  system  our  numbers  are  entirely  permanent,  this 
gilding  will  prove  a  real  economy  in  the  end,  and  its  appear- 
ance has  caused  much  commendation  from  visiting  librarians. 

We  have  also  avoided  the  inconvenience  of  having  to  con- 
sult a  separate  pamphlet  and  serial  collection,  by  devising  a 
cheap  but  more  satisfactory  pamphlet-case,  which,  without 
wasting  room  on  the  shelves,  enables  us  to  keep  side  by  side 
with  the  books  on  each  minute  topic  all  the  pamphlets, 
clippings,  and  mss.  which  we  may  have  bearing  on  that 
topic.  These  cases  are  plainly  numbered  with  our  machines 
and  lettered  with  the  subject  of  their  contents  or  with  the 
name  of  the  periodical,  of  which  the  case  contains  the  cur- 
rent  numbers.  Newspaper  clippings  are  mounted  on  flat 
sheets  of  manila  paper  of  standard  size,  20  x  25  cm,  and 
bearing  the  class  number  in  the  corner.  These  are  then 
treated  as  if  thin  pamphlets  on  the  topic.  Although  we 
divide  into  nearly  twenty  thousand  subjects,  we  waste  little 
space  by  this  system  of  cases,  as  the  thinnest  case  is  no  more 
than  a  stout  manila  envelope,  which  occupies  only  two 
thicknesses  of  paper  more  than  its  contents.  Where  we 
have  more  material  we  use  a  thin  wood  case  2\  cm  in  thick- 
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ness,  while  for  the  regular  subjects  on  which  pamphlets  are 
more  numerous,  we  use  the  full  6  cm  case.  As  fast  as 
enough  pamphlets  on  one  subject,  or  one  phase  of  the  sub- 
ject accumulate  in  these  cases,  they  are  bound  regularly, 
but  under  no  circumstances  do  we  bind  together  two  pam- 
phlets that  are  not  on  the  same  topic.  We  are  therefore 
enabled  to  keep  up  a  more  minute  classification  than  has 
ever  before  been  attempted,  to  the  very  great  practical  con- 
venience of  librarians  and  readers. 

Under  each  subject  on  the  shelves  there  is  a  sub-arrange- 
ment determined  by  the  book  number  gilded  on  the  backs. 
Thus  every  book  is  not  only  assigned  to  the  most  minute 
and  specific  topic  that  will  contain  it,  but  it  has  an  ex- 
act place  on  the  shelf  under  that  topic,  and  in  all  records, 
calling  for,  charging,  renewing  and  returning  books,  etc., 
this  number,  as  gilded  on  the  back,  is  a  complete  identifica- 
tion, making  it  unnecessary  to  add  the  name  of  author  or 
the  title,  and  therefore  greatly  expediting  all  the  work.  The 
arrangement  in  most  subjects  is  alphabetical  by  the  authors' 
names,  the  book  number  being  the  first  initial  of  the  name, 
followed  by  a  number  which  is  a  translation  of  the  balance 
of  the  name  into  figures.  While  at  first  glance  it  would 
seem  unwise  for  alphabetical  arrangement  to  change  let- 
ters into  figures ;  experience  has  proved  that  a  great  sav- 
ing is  thereby  effected,  and  that  the  books  can  be  handled 
much  more  rapidly  by  the  attendants,  e.  g,,  a  book  by 
Burns  is  B  93,  by  Burr  B  94,  by  Burt  B  95.  A  table 
guides  the  cataloguer  in  assigning  these  numbers,  but  the 
readers  need  know  nothing  of  them.  If  arranged  in  numer- 
ical order  he  will  find  them  as  well  in  alphabetical  order. 
The  credit  for  this  useful  table  belongs  to  Mr.  C.  A.  Cutter, 
of  the  Boston  Athenaeum. 

In  the  two  classes.  Science  and  Useful  Arts,  we  have  intro- 
duced a  new  plan  by  which  the  books  stand  in  chronological 
order  ;  the  oldest  book  in  the  library  being  on  the  extreme 
left,  the  latest  on  the  right.  The  reader  thus  has  mapped 
out  the  historical  development  of  the  subject,  and  is  re- 
minded constantly  of  the  author's  place  by  his  position  on 
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the  shelves.  As  he  takes  down  a  book  he  knows  the  author 
may  have  read  any  of  those  standing  on  the  left,  but  could 
not  have  seen  any  of  those  standing  on  the  right.  When  he 
goes  to  any  subject,  wishing  to  see  the  latest  works  on  it,  he 
may  take  those  at  the  right  without  stopping  to  look  at 
their  dates.  In  science  the  question  of  time  is  so  much 
more  important  than  in  literature  and  the  other  topics  that 
we  have  tried  this  experiment  where  it  seemed  most  likely 
to  be  of  value.  Here  again  it  is  found  economy  to  translate 
the  dates  into  a  number. 

The  table  used  is  as  follows : 

A.  B.C. 

B.  A.D.-  999  I.  1 820-1 829 

C.  1000-1499  J«  1830-1839 

D.  1500-1599  K.  1840-1849 

E.  1600-1699  L.  1850-1859 

F.  I 700-1 799  M.  1860-1869 

G.  1800-1809  N.  1870-1879 
H.  1810-1819  O.  1880-1889 

Thus  all  books  first  published  in  the  last  decade  have 
a  number  beginning  with  N,  and  the  figure  following  shows 
the  exact  year,  1874  is  N  4, 1 875,  N  9,  1869  M  9,  etc.  Where 
more  than  one  book  on  the  same  specific  subject  appears 
in  the  same  year  another  character  is  added  to  prevent  con- 
fusion, as  each  number  is  limited  strictly  to  its  own  book. 
A  practical  solution  has  been  found  for  the  difficulties 
connected  with  this  scheme  and  we  are  pleased  with  its 
workings.  It  was  devised  in  our  own  catalogue  department 
by  Mr.  W.  S.  Biscoe,  the  librarian  in  charge. 

Finally,  the  student  at  our  shelves  finds  the  cross-refer- 
ences, which  in  other  libraries  are  limited  to  the  catalogue, 
if  indeed  they  are  given  there,  marked  plainly  on  the  book- 
plate also,  with  an  indication  of  the  exact  page  where  the 
matter  referred  to  begins  and  ends,  and  where  a  case  seems 
to  warrant  it,  a  large  light-blue  card  inserted  in  the  pamphlet 
case  at  the  end  of  the  subject,  gives  other  notes  and  aids 
to  readers  examining  that  topic.    As  these  references  and 
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notes  accumulate  from  year  to  year  our  shelves  will  become 
more  and  more  helpful  to  readers.  It  may  seem  a  use- 
less labor  to  specify  the  pages  for  a  reference,  but  often  one 
is  sent  to  a  book  as  containing  matter  on  a  certain  topic  and 
finds  no  index,  or  a  very  imperfect  one,  and  is  compelled  to 
waste  his  time  in  finding  his  matter,  which  he  should  be  able 
to  use  in  reading  it.  Or  having  found  the  reference  in  the 
index,  he  opens  there  and  finds  a  paragraph  on  the  topic 
followed  by  another  which  seems  to  be  on  quite  another 
subject,  and  closes  the  book  confident  that  he  has  seen 
all  that  was  referred  to,  while  in  fact  the  author  may,  after 
a  few  sentences  of  digression,  have  returned  to  the  main 
subject  and  discussed  it  in  a  score  of  pages.  We  find  that  it 
IS  the  work  of  a  few  seconds  when  the  classifier  and  analyzer 
has  the  book  before  him,  and  knows  just  where  each  topic 
begins  and  ends,  to  jot  the  fact  on  the  book-plate,  and  as 
long  as  the  book-plate  lasts  every  reader  consulting  this 
book  for  this  topic  will  be  helped  by  having  the  informa- 
tion plainly  written  inside  the  cover.  We  make  it  our  rule 
throughout  the  library  to  incur  any  trifling  labor  or  expense 
if  it  is  clear  that  our  readers  will  save  more  than  it  costs  us. 

Our  catalogue  is  now  so  far  advanced  that  we  are  able  to 
take  the  regular  account  of  stock,  the  results  of  which  will 
hereafter  appear  as  part  of  our  statistics.  A  satisfactor>' 
examination  has  not  been  practicable  up  to  this  time  because 
so  many  of  the  books  were  in  process  of  cataloguing  and  cir- 
culation at  the  same  time.  We  have  just  been  over  the  ii,- 
938  volumes  of  history  and  find  39  missing  from  their  proper 
places  on  the  shelves.  Of  these,  each  week,  some  are  recov. 
ered  or  returned.  The  indication  is  that  the  number  by  mis- 
placement and  loss  will  be  gratifyingly  smaller  than  we  ex- 
pected when  we  threw  40,000  volumes  open  to  the  free 
handling  of  all  our  readers — numbering  at  times  over  10,000 
per  month.  If  a  small  number  of  these  should  never  be 
found  we  shall  feel  that  their  cost  is  not  too  high  a  price 
to  pay  for  the  great  privilege  accorded. 

Reference  Department. — This  work  is  growing  constant- 
ly  in  extent  and  usefulness,  as  pointed  out  on  p.  17  of  the 
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Library  Circular.  We  esteem  this  perhaps  the  most  im- 
portant  single  department,  and  two  librarians  give  their 
time  to  aiding  readers,  who  are  learning  more  and  more, 
first,  to  go  to  them  for  assistance,  and  then  how  to  profit 
by  such  help  so  much  that  they  will  no  longer  need  it.  Al- 
though we  are  hardly  yet  started,  because  of  the  arrears  to 
the  removal  of  which  we  at  first  assigned  the  first  three 
years,  yet  we  see  abundant  evidence  of  the  deeper  hold  the 
library  is  taking  on  an  increasing  number  of  officers  and 
students,  who  are  learning  how  important  a  factor  it  is 
coming  to  be.  With  our  catalogues  now  made  available, 
our  classification  printed,  shelves  labelled,  and  in  all  respects 
a  fuller  opportunity  to  do  our  work,  we  expect  that  the 
progress  each  year  will  be  substantial. 

Loan  Department.— We  have  from  the  first  discouraged 
the  taking  of  books  from  the  library  as  much  as  possible, 
wishing  to  keep  our  resources  more  nearly  complete  during 
all  the  hours  of  daily  opening.  Notwithstanding  this  the 
home  use  of  the  library  constantly  increases.  The  liberal 
gift  by  the  present  graduating  class  will  enable  us  to  more 
fully  meet  the  demands  of  those  who  wish,  what  we  cer- 
tainly ought  to  supply,  the  highest  grade  of  recreative  read- 
ing. The  old  rule  of  the  library  has  been  the  exclusion  of 
every  thing  of  the  kind,  and  the  theory  was  carried  to  such 
an  extreme  that  while  we  had  able  professors  lecturing  on 
our  famous  authors,  we  had  of  many  of  them  not  a  page  in 
our  library.  Our  present  plan  is  to  include  the  works  of  all 
authors  studied  in  the  courses  in  literature,  i.  e.y  we  try  to 
have  the  best  editions  of  all  authors  that  may  be  fairly 
counted  as  classic.  I  am  promised  the  co-operation  of  the 
professors  in  preparing  and  posting  lists  of  the  books  recom- 
mended for  such  reading.  By  these  lists,  and  by  putting 
the  best  books  on  special  shelves  bearing  the  printed  card 
which  shows  the  recommendations  of  the  professors,  we 
hope  largely  to  control  and  elevate  this  supplementary 
reading,  of  which  it  is  likely  and  desirable  that  each  student 
will  do  not  a  little  during  his  four  years'  course. 

To  accommodate  those  who  have  special  reason  for  wish- 
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ing  a  reference  book  temporarily  in  some  other  room,  we  use 
a  pink  slip  with  a  blank  agreement  to  return  it  at  a  specified 
hour,  and  allow  a  book  from  which  a  lecturer  wishes  to  read 
an  extract  or  specially  needed  elsewhere  to  be  temporarily 
removed  from  its  place  on  the  reference  shelves.  This  modifi- 
cation of  the  rule  that  reference  books  shall  not  leave  the 
library  has  been  a  practical  convenience,  often  saving  labori- 
ous copying  of  a  dozen  pages  by  a  half  hour's  loan  of  the 
book  itself. 

We  allow  all  readers  to  renew  their  books  by  postal  card 
without  the  labor  of  bringing  them  to  the  library,  till  some 
other  reader  requiring  them  makes  it  necessary  that  they 
be  returned.  This  plan  sgyes  both  the  time  of  the  reader 
and  useless  wear  of  the  books  in  carrying  them  back  and 
forth.  We  also  allow  any  reader  to  put  a  reserve  on  any 
book  he  wishes  to  receive  as  soon  as  it  is  returned,  or  if  his 
need  is  urgent,  we  recall  it  from  the  person  having  it  out. 
Though  not  required  to  do  so,  we  uniformly  send  notices  to 
all  officers  of  the  quarterly  renewal  required  by  the  trus- 
tees, and  try  to  aid  and  make  the  rules  easy  for  the  patrons 
of  the  loan  department  in  every  practicable  way. 

By  our  system  of  double  charges  we  can  tell  instant- 
ly the  whereabouts  of  any  book  off  the  shelves,  or  exactly 
what  books  any  given  reader  has  out.  A  certain  number  of 
errors  have  been  inevitable  during  our  reorganization  and 
cataloguing,  but  as  the  work  nears  completion  all  this  work 
can  be  done  more  rapidly  and  accurately. 

Binding. — The  plan  of  binding  reported  has  continued  to 
give  entire  satisfaction.  The  materials  used,  especially  the 
morocco,  have  been  the  best,  bought  or  imported  from  our 
own  specifications.  We  have  found  it  real  economy  to 
abandon  the  use  of  sheep  or  roan  entirely.  If  the  book  is 
properly  sewed  and  forwarded  the  extra  cost  for  the  back 
of  Turkey  morocco  instead  of  sheep  is  only  eight  or  ten 
cents,  and  the  extra  durability,  even  of  books  little  used, 
and  therefore  suffering  more  from  the  action  of  heat  and 
time  than  from  direct  wear,  more  than  justifies  the  trifling 
added  cost.     Books  not  worth  this  we  now  bind  in  cloth, 


Digitized  by  VjOOQIC 


SCHOOL  OF  LIBRARY  ECONOMY,  l8l 

having  secured  a  contract  at  very  low  prices.  We  tried  for 
some  time  the  experiment  of  binding  pamphlets  and  little- 
used  books  in  half  skiver  with  flush  boards  ;  but  the  books 
soon  wore  to  ragged  edges,  were  from  the  first  cheap  and 
ugly  in  appearance,  and  we  are  now  convinced  that  at  our 
present  prices  the  handsomer  cloth  binding  is  also  the 
cheaper.  Our  list  of  about  five  hundred  serials  involves  a 
large  annual  expense  for  binding.  The  cost  of  repairs  and 
of  books  worn  out  and  rebound  is  surprisingly  low.  We 
have  completed  a  large  number  of  imperfect  sets  and  vol- 
umes, and  collected  and  bound  altogether  many  valu- 
able sets  of  reports  and  pamphlets  on  special  topics.  This 
has  swelled  our  binding  bills,  but  on  the  other  hand  has 
placed  in  the  library  a  mass  of  material  not  to  be  had  in  any 
other  way,  and  vastly  more  valuable  than  the  considerable 
sum  it  has  cost  us.  It  is  well  known  that  odd  pamphlets 
to  be  had  for  the  asking,  and  commercially  valueless  in  mis- 
cellaneous bundles,  if  closely  classified  and  bound  by  topics 
so  that  in  one  cover  is  bound  fifteen  or  twenty  pamphlets, 
on  some  specific  subject,  attain  a  high  commercial  value  to 
any  one  specially  interested  in  that  subject. 

During  the  year  I  have  made  some  careful  studies,  with 
a  view  of  reducing  the  cost  of  binding  to  the  lowest  sum 
consistent  with  true  economy.  The  results  are  published 
in  the  Library  Journal,  p.  i6i. 

School  of  Library  Economy.— Under  the  head  of  Staff, 
I  have  noted  the  preliminary  work  that  has  been  going 
successfully  forward.  In  the  appended  Library  Circular 
is  given  in  full  the  plans  which  we  have  worked  out  for  the 
School.  It  only  remains  to  add  to  these  full  discussions  to 
which  reference  is  made,  that  longer  observation  of  the 
needs  of  libraries  and  those  wishing  to  enter  on  librarianship 
as  a  life-work,  and  the  opinions  of  those  who  are  giving  to 
the  subject  most  attention,  fully  confirm  the  decision 
that  we  should  open  such  a  School,  and  the  applications 
already  made  for  entrance  indicate  that  we  shall  have  of 
desirable  pupils,  more  than  we  hoped  or  have  thus  far  pro- 
vided for. 
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There  are  various  other  matters  to  which  I  should  gladly 
call  attention,  but  the  length  of  my  report  constrains  me  to 
defer  them. 

I  beg  again  to  refer  you  to  the  Library  Circular  for  1886, 
which  contains  much  which  might  be  properly  included  in 
this  report,  and  for  detailed  facts  to  the  papers  annexed. 

In  reviewing  the  past  two  years,  I  find  abundant  cause 
for  congratulation  on  the  rapid  and  healthful  growth  and 
on  the  acknowledged  position  already  attained  by  our  new 
library.  Yet  we  are  still  looking  to  the  near  future  as  of 
even  greater  promise. 

Respectfully  submitted, 

Melvil  Dewey, 

Chief  Librarian. 
Columbia  College,  July,  1886. 
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PAPERS    SUPPLEMENTARY    TO    THE    LIBRA- 
RIAN'S   REPORT. 


L— RESOLUTIONS. 


Below  is  given  a  selection  from  the  resolutions  passed  by 
the  Library  Committee,  which  are  self-explanatory,  and  are 
recorded  here  for  convenient  reference. 

Annual  report. — In  order  that  the  committee,  trustees, 
and  others  interested  may  have  the  necessary  data  for  study- 
ing the  growth,  use,  administration,  and  needs  of  the  library, 
ordered  that  the  chief  librarian  submit  to  the  committee  at 
the  first  regular  meeting  of  each  fiscal  year  a  report  for  the 
past  year,  with  statistics  of  growth,  size,  use,  and  such  other 
facts  as  may  be  necessary  to  give  a  correct  idea  of  the  work 
of  the  past  year. 

Smoking. — Resolved,  That  the  chief  librarian  be  directed 
strictly  to  enforce  the  rule  of  no  smoking  in  the  rooms  or 
corridors  of  the  library  building. 

Topics. — Resolved,  That  officers  of  instruction  be  re- 
quested  to  report  as  early  as  practicable  to  the  library,  sub- 
jects  to  be  studied,  themes  to  be  assigned,  etc.,  in  their  re- 
spective departments,  in  order  that  more  thorough  provision 
may  be  made  for  aiding  students,  by  collecting  and  catalogu- 
ing material.  Also  that  such  officers  be  requested  to  fur- 
nish the  library  with  lists  of  books  they  may  wish  trans- 
ferred to  the  reading-room  reference  shelves,  or  withdrawn 
from  circulation  during  the  study  of  the  topic. 

Alumni  SLpptaL— Resolved,  That  the  chief  librarian  be 
directed  to  prepare  a  circular-letter  to  alumni  and  friends 
of  the  college,  stating  what  is  doing  and  the  claims  of  the 
library,  and  asking  gifts  of  books  and  pamphlets. 

Stained-glass  windows. — Resolved,  That  we  approve  of 
the  chief  librarian's  plan  for  a  series  of  stained-glass  windows, 
as  given  in  the  Acta  Columbiana,  page  60,  and  that  we 
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authorize  the  acceptance  of  any  such  windows  offered  by  the 
classes  or  individuals,  provided  that  the  design  and  work- 
manship is  satisfactory  to  the  chief  librarian  and  the  archi- 
tect of  the  college. 

Wall  inscriptions. — Also  that  we  approve  of  suitable  in- 
scriptions for  the  walls,  under  the  same  conditions. 

Over  20  volumes  to  officers. — Resolved,  That  the  Ad- 
ministration Sub-Committee  be  recommended  to  give  no 
permanent  permits  to  officers  of  the  college  to  borrow  to 
exceed  20  volumes  at  a  time,  and  to  grant  special  permits  of 
this  kind  only  in  special  emergencies,  and  for  limited  periods. 

Loans  to  libraries. — Resolved^  That  the  chief  librarian 
be  authorized,  in  special  cases,  to  lend  to  other  libraries,  tem- 
porarily, books  which  they  cannot  obtain  readily,  and  which 
can  be  spared  without  inconveniencing  our  own  readers. 

Lending  outside  Columbia  College.— Resolved,  That  the 
committee  decline  all  requests  to  borrow  books,  from 
persons  not  officers,  graduates,  or  students  of  Columbia  Col- 
lege, except  in  cases  where,  for  special  reasons,  it  may 
seem  proper  to  invest  another  with  the  rights  of  an  alum- 
nus, as  is  done  for  donors  to  the  amount  of  $100. 

Class  photographs. — Resolved,  That  the  graduating  class 
be  asked  to  deposit  in  the  library  as  complete  a  collection  as 
possible  of  their  class  photographs,  bound  up  with  statis- 
tics, etc. 

Deposit  of  theses,  etc.,  by  students. — Ordered  (by  the 
trustees)  that  all  students  who  speak  on  the  Commencement 
stage,  or  who  may  receive  college  degrees,  certificates,  or 
prizes  for  any  theses,  essay,  oration,  or  other  written  mat- 
ter, shall  be  required  to  deposit  a  copy  of  the  same  in  the 
college  library,  either  printed,  or  plainly  written  on  paper 
of  uniform  size,  for  binding,  and  to  be  furnished  by  the 
library,  and  before  receiving  such  degrees,  certificate, 
or  prize,  each  student  shall  show  a  receipt  from  the  chief 
librarian  showing  that  the  required  deposit  has  been  made. 

Alumni  Publications. — Resolved,  That  an  effort  be  made 
to  secure  a  copy  of  each  publication,  book,  or  pamphlet 
made  by  a  graduate,  or  officer  of  Columbia  College,  that 
there  be  made  a  catalogue  of  all  such,  and  that  a  request  be 
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sent  to  each  author  asking  the  gift,  {or  this  collection,  of 
any  of  his  writings  that  the  college  may  lack. 

Harper's  Magazine  articles. — Resolved,  That  this  com- 
mittee ask  of  Messrs.  Harper  &  Brothers  permission  to  re- 
print the  valuable  articles  on  King's  and  Columbia  Colleges 
published  in  their  magazine  for  October  and  November, 
1884.  [This  request  has  been  promptly  and  courteously 
granted,  and  it  is  hoped  that  copies  may  soon  be  available 
for  distribution.] 

Text-books. — Resolved,  That  duplicates  of  some  of  the 
most  needed  text-books  be  provided  in  the  reading-room, 
for  the  accommodation  of  students  who  may  wish  to  study 
between  hours  without  bringing  their  books  from  home. 

Votes  of  thanks. — ^The  trustees  have  passed  the  follow- 
ing votes  of  special  thanks  to  friends  of  the  library  : 

Resolvedy  That  the  thanks  of  this  Board  be  presented  to 
Messrs.  Lloyd  and  Phillips  Phoenix  for  the  gift  to  the  library 
of  an  admirably  executed  portrait  of  their  lamented  brother, 
Stephen  Whitney  Phoenix,  deceased,  whose  splendid  be- 
quest  has  added  so  much  to  the  value  of  our  library. 

Resolved,  That  the  thanks  of  this  Board  be  presented  to 
Mr.  J.  F.  Loubat  for  his  munificent  gift  of  valuable  books  to 
the  library  of  the  college,  and  that  a  copy  of  this  resolution 
be  communicated  to  Mr.  Loubat  by  the  clerk  of  the  Board. 

Resolved,  That  this  Board  recognize  with  pleasure  the 
spirit  of  affection  for  their  alma  mater  displayed  by  the 
graduating  class  of  1885,  in  the  presentation  to  the  college 
of  a  beautiful  stained-glass  window,  having  an  interesting 
classical  subject  for  its  design,  and  intended  to  adorn  the 
large  reading-hall  of  the  library. 

Resolved,  That  the  thanks  of  the  trustees  be  presented  to 
the  class  for  this  valuable  addition  to  the  attractions  of  the 
library,  and  that  a  copy  of  these  resolutions  be  communi- 
cated to  the  class  by  the  clerk  of  the  Board. 

Resolved,  That  the  Library  Committee  express  its  thanks 
to  Mayor  Seth  Low  for  his  interest  and  efforts  in  behalf  of 
the  library,  which  have  resulted  in  the  offer  to  have  de- 
posited  here  the  very  valuable  historical  collection  known  as 
the  Townsend  Civil- War  Records. 
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The  cordial  vote  of  thanks  to  Hon.  A.  A.  Low  for  his 
gift  of  $5,cxx)  for  urgently  needed  books  originated  with  the 
trustees,  and  so  is  not  on  the  library  records. 

The  trustees  have  also  passed  the  following : 

College  publications. — Whereas,  The  Library  Committee 
are  by  statute  already  entrusted  with  all  college  publica- 
tions, and 

Whereas,  Greater  efficiency  can  be  secured  by  having  all 
the  publications  issued  under  an  organized  system,  in  charge 
of  a  single  committee,  therefore 

Resolved,  That,  unless  otherwise  ordered  by  the  Board, 
the  Committee  on  the  Library  shall  have  charge  of  the 
printing  of  all  matter  published  by  the  authority  of  the 
Board  of  Trustees,  with  power  to  fix  the  size  and  style,  and 
to  distribute  the  number  of  copies  directed  by  the  Board 
of  Trustees,  and  to  make  any  regulations  needed  to  secure 
efficiency  or  economy. 

Frequent  difficulties  have  arisen  because  of  imperfect  sets 
of  minor  college  publications.  The  convenience  of  the  of- 
ficers of  the  college  requires  that  the  statutes,  resolutions, 
and  other  publications  shall  be  readily  accessible,  in  their 
latest  authorized  form,  and  the  library  should  preserve,  as  a  - 
matter  of  history,  a  complete  record  of  all  changes  and  ad- 
ditions in  such  publications.  The  library,  being  the  only 
department  accessible  during  the  entire  day  and  evening, 
and  also  during  the  entire  year,  is  therefore  the  most  con- 
venient place.  In  view  of  these  considerations,  the  trus- 
tees have  ordered  t\idX  not  less  than  three  copies  of  all  reports 
of  committees,  or  other  matter  printed  by  authority  of  the 
Board,  shall  be  deposited  in  the  library,  and  that  the  chief 
librarian  shall  keep  one  copy  of  all  college  publications  cor- 
rected up  to  date,  with  all  changes  or  additions  to  statutes, 
resolutions,  or  other  publications  of  the  Board. 

Deposit  of  libraries. —  Whereas,  Overtures  have  been 
made,  and  are  likely  to  be  made,  from  time  to  time,  from 
associations,  for  the  advancement  or  diffusion  of  knowledge, 
for  the  permanent  deposit  of  the  libraries  belonging  to  such 
associations  in  the  library  building  of  Columbia  College,  to 
be  subject  to  the  use,  in  consideration  of  the  safe  keeping 
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of  the  same,  of  the  officers,  students,  and  alumni  of  the 
college, 

Resolved,  That  all  such  propositions  be  referred  to  the 
Committee  on  the  Library  to  consider  and  report. 

Hereunto  appended  will  be  found  tables  showing  additions 
to  the  library  by  gift  or  purchase,  the  use  of  the  books  by 
readers  or  borrowers,  the  state  of  the  catalogues,  and  the 
appropriations  and  expenditures  for  the  year  1885-6. 

All  which  is  respectfully  submitted. 

Melvil  Dewey, 
Chief  Librarian  of  Columbia  College. 

Columbia  College,  June  30,  1S86. 
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Li 


Abbott,  Austin  .  . 
Abbott,  B.  V.  &  A.  . 
Aberdeen    Free  Pub, 

braiy,  Scotland  . 
Addeman,  J.  M. .  . 
Adelbert  Coll.  .  . 
Aiken,  Dr.  Edw.  . 
Alabama  .... 
Albany  Y.  M.  Ass'n 
Alexander,  Prof.  A. 
Allen.  J.  M.   .     .     . 

"  Prof.  W.  F.  . 
Alpha  Delta  Phi .  . 
Altgeld,  Jno.  P.  .  . 
Am.  Academy  of  Arts  and 

Sciences      .... 
Am.  Antiquarian  Society 
Am.    Ass'n    Advancement 

of  Science   .     . 
Am.  Banker's  Ass'n 

••    Bar  Ass'n     . 

'*    Chemical  Soc. 

"    District  Telegraph  Co. 

' '    Inst.  Mining  Engineers 

**    Library  Ass'n  . 

'*    Lithographic  Co. 

"    Philosophical  Soc. 

"    Soc.  Mechanical  En 

gineers  .... 
Amherst  College .  . 
Andover  Thcol.  Sem, 


600 

I 


Angel,  Prest 

Annals  of  Mathematics 
Anthony,  E.  &  H.  T.   .     .        7 
Anthropological  Soc.     .     .        i 
Archaeological      Inst,     of 

Am 3 

Archer,  W 3 

Argentine  Republic .     . 
Armstrong,  R.  F.     .     . 

L'Art  Pub.  Co i 

Astor  Library      .     .     .  •   .       3 

Austen,  Prof.  Peter  T. 

Baker.  G.  H 82 

•*       W.  G 32 

Voorhis  &  Co.  '.  .  8 
Baldwin's  Monthly  ...  i 
Baltimore     Com.     Public 

Schools 

Bancroft,  F.  A 

JaneM.     .     .     . 

Bangs  &  Co 2 

Banks  &  Bros i 

Barnard,  Pres.  F.  A.  P.     .     778  [8,7731  ^ 
Barnes,  Dr.  Carl ....  2 

Barren,  H.  F 2 

Beck,  F.  C.  T I 

Beckh,  Leopold  von  16 

Bell,  Clark i 

Bergakademie  K.  Sachs 
Berlin    Kttn.    tech.   hoch- 

schule     .- 


Digitized  by 


Google 


1 88 


DONA  TIONS. 


Bemheim,  A.  L.  ... 
Birmingham  Free  Libraries 
Biscoe,  W.  S. . 
Blair.  H.  W.  . 
Bliss.  R.  .  . 
Bolton,  Prof.  H.  C. 
BooksUver,  H.  W 
Boston  Pablic  Library 

*•       Record  Comm. 

"       University    . 
Bostonian  Society 
Bowdoin  College 
Bowker.  R.  R.    .     . 
Boyescn,  Prof.  H.  H. 
Bradlec,  C.'D.     .     . 
Bradley.  Hon.  C.  S. 
Bndstreet's.  Pub.  of 
Braschi.  V.  M.     .     . 
Britton.  N.  L.     .     . 
Brookline  Library    . 
Brooklyn  Board  of  Educa 

tion 

Brooklyn  Daily  Eagle 

Library     . 
Brown,  G.  .     . 

"      Guy  A 


••      M.  E. 
"      W.  T. 
Brownell.  T.  F 
Bnmnow.  Rudolph  . 
Bryn  Mawr  Collie 
Buffalo  Historical  Soc, 

**  Library  .  . 
Burr,  F.  M.  .  .  . 
Butler.  N.  M.  .  . 
California    Bureau    Labor 

Statistics      .... 
California  Mining  Bureau 
Cambridge    Civil  -  Service 

Ref .  Ass'n  . 
Canada    Geol.    and    Nat, 

Hist.  Survey    . 
Carleton  Coll.      . 
Carswell  &  Co.    . 
Carter.  H.  L.      . 
Chamberlain.  Hon, 
Chamberlin.  T.  L. 
Chambers.  T.  W. 
Chandler.  Prof.  C.  F. 
Chase.  Prof.  Geo, 
Chazal,  Philip  £. 
Chicago  Pub.  Library 
Chili      .     .     . 
Christian.  C.  A. 


M 


II 
I 


2 
2: 

I 

5' 


Church.  J.  A 

< ;  Cincinnati  Board  of  Educa- 
li     tion 

.Cincinnati  Pub.  Lib.     .     . 

Coll.  Law  School 

>  City  and  Guilds  of  London 

Institute 

'  1  Civil-Service  Ref.  Ass'n 
hClaremont,  (N.  H.)  .     .     . 

Clark.  S.C 

j  Cleveland  Pub.  Libraiy     . 

Clouston.  W.  A 

Coan.  T.  M 

,  Cobden  Club 

Cochrane.  J. 

'  Coe.  Miss  Ellen  M.  .  . 
;'Coflin,  S.  J 

i Cohen.  Oscar  Joseph    .     . 

;;coie.  G.  W 

'  Collie  of  New  Jersey  .  . 
|-       **  Physicians    and 

*  Suigeons,  Boston .  .  . 
;  Colorado  State  School  of 

Mines 

I  Columbia  Collie  .  .  . 
I  "  Alumni  .  .  . 
!  *•  Architect.  Dept. 
;  *'  Botany  Dept.  . 
1  "  Class  of '86  .  . 
j  "  Columbiad  .  . 
I         ••        Greek  Dept.  .     . 

Jurist  Editors  . 
!  *'  Miner  Law  Sch'l 
!        "        Math.  Dept..     . 

School  of  Mines 

Faculty    .     .     . 

College.Schoolof 
Mines  Quarterly  .     .     . 

|Coni.  E.  R 

•Connecticut 

I         "  Insurance  Com- 

I     missioners 

.Conn.     Bureau    of    Labor 

SUtistics 

'Consolidated  Electric  Light 

!     Co 

jConstant,  S.  Victor  .     .     . 

iCook.  G.  H 

Cooper.  P.  ...'.. 
Union,  Trustees  . 
Co-operative  Congress  .  . 
Cope,  Prof.  E.  D.    .     .     . 

Cornell,  R.  L 

Cornell  University  .  .  . 
Costigan.  T 
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Cox.  Hon.  W.  R.  .  . 
Cragin.  F.  W.  .  .  . 
Crocs,  J.  J.  R.  .  .  . 
Cutler,  Prest.  Carroll    . 

Cvtter,  C.  A 3 

Daily  Register  Publishers  .       4 
Dartmoau  CoU^e  .     . 
Davies,  Julian  T.     .     .     .    253 
Decker,  J.  H.     ... 

Del^eon,  D 

Dennis,  H.  J.  ... 
De  Peyster,  Gen.  J.Watts .  6 
Dewey,  Melvil  ....  23 
Diocese  of  Iowa  .  .  . 
Dizson,  Mrs.  J.  E.  .  . 
Dodge.  D.  K.      .   *.     . 

Domett,  H.  W.  !     !     !     !       2 
Donnell.  E.  J.     .     .     . 

Dows,  H.  A 

Dnper,  Daniel  .  .  . 
Drisler,  Prof.  H.  ...  I  18 
Duffield,  Rev.  S.  W.  .  .  i 
Dunning,  W.  A.       .     .     .  ,     2 

Dwight,  H.  E ,2 

T.  W 4 

Edfferton,  Winifred  .  .  I  1 
Edison  Electric  Light  Co.  2 
Edmands,  John  .  .  . 
Egleston,  Prof.  T.  .  .  .  10 
Engineer's  Club  of  Phila.  .  2 
England  Incorporated  Coun- 
cil of  Law 

Field,  David  Dudley    .     . 

Fifidd,  B.  P 2 

Financier  Co i 

Fisk,  Henry  E.  .  .  . 
Fletcher,  J.  F.  .  .  . 
Fletcher  Free  Library  . 

Flower,  R.  P 3 

R.  W I 

Forbes,  Rev.  J.  F.  .     .     .        i 

Forrest,  Jas i 

Foster,  W.  E i 

France  4 

Francis,  Jos i 

Francis,  S.  W.  .  .  . 
Franklin  Inst..  Phila.    . 

Fraxer.  P i 

Frost,  H.  H 3 

Fuller,  Rev.  S.  .  .  . 
Gambier  Coll.  .  .  . 
Gardiner.  J.  T.    .     .     . 

Gannan,  S 

Gamett,  M,  Jas.       .     . 
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General  Theol.  Sem..  N.Y 

Gibson,  A.  M 

Gilman.  A 

Ginn  &  Co, 

Goepel  &  Raegener  . 

Goodnow.  F.  J.  . 

Gove.  G 

Grant.  S.  Hastings 

Gray,  Albert  L 
S.  M 

Greenwood,  I.  J 

Griswold,  S.  B. 

Grolier  Club 

Guthrie,  Malcolm 

Guzman,  D, 

Hall,  E.  W 

HalUun.  John 

Halsey,  G.  H 

Hamilton  College     .     .     . 

Hamlin.  Rev.  Cyrus      .     . 

Harris,  G.  W 

Harris  Inst.  Lib.      .     .     . 

Harrison.  G.  D.  L.  .     .     . 
W.H.,  Family  of 

Hartford  Ins.  Co.     .     .     . 

Harvard  Col 

Medical  School  . 

Observatoiy    .     . 

'*        Theol.  Faculty    . 

HascaU.  J.  F 

Hauck,  Guido     .... 

Hazen,  W.  B 

Hewitt.  A.  S 

Hill.  F.  P 

Hodges.  N.  D.  C.    .     .     . 

Hoffman.  C.  F 

HoUs.  F.  W 

Homes.  H.  A 

Hoole.  W.  E 

Hopkins.  E.  W 

Horsford.  Prof.  E.  N.  .     . 

Howard  University  •     .     . 

Hudson.  J.  R 

Huguenot  Soc.  of  Am. 

Hutchins.  E.  R 

111.  Bureau  of  Labor  Sta- 
tistics       

111.  R.  R.  and  Warehouse 
Commiss 

111.  Industrial  Univ.      .     . 

Indiana 

Inst,    of    Civil    Engineers. 
London  ...... 

Inter.  Invention  Exhibit.  . 

Iowa      ,,...•. 
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Iowa  R.R.  Commissioners, 
*•    State  Librarian 
••    State  University 

Irving,  R.  D.       .     . 

Jarvis,  G.  A.  .     .     .     . 

Johns  Hopkins  University 

Johnson,  Franklin 
Henry  . 

Joy,  Prof.  C.  A.,  Munich 

Kansas  Insurance  Supt. 
"      R.R.  Commiss. 

Kato,  H 

Kellogg,  E.  L.,  &  Co. 

Kelly,  Edw.    .     .     . 

Kempton  &  Thacher 

Kentucky  Ins.  Commiss, 

Kenyon  College,  O. 

KimbaU,  J.  P.     . 

Kitchen,  J.  M.  W. 

Knapp,  S.  A. 

Kneeland,  S. 

Knortz,  Karl 

Kost,  H.  G.    .     . 

Kunz,  G.  F.   .     . 

Lacombe,  E.  H. 

Lane.  G.  W.  .     . 

Lawrence,  W. 

Lawrence  Pub.  Lib, 

Lea,  Isaac  .    .     . 

Leeds,  Prof.  A.  R. 

Leeds,  Eng. ,  Public  Library 

Levey,  A.  A.  .     . 

Lewis,  Rev.  A.  H, 
"      H.  C.  .     . 

Library  Journal  . 

Lindsey.  D.  P.    . 

Linnaean  Soc. 

Lippincott,  J.  B.,  & 

Lord,  J.  S.      . 

Loubat,  J.  F. 

LoveU   .     .     . 

Lowell,  Mass. 

Lowell  City  Library 

Ludlow,  T.  W.   . 
W.    .     . 

Luskcy,  H.     .     . 

MacCaU,  J.  A.    . 

McCamant,  Joel  B 

McDonnell  Bros. 

Mackintosh,  J.  B. 

McMullen,  J.  .     . 

MacQueen      .     . 

Maimonides  Library 

Maine 

Manchester  Co-op -ve  Board 


Co. 


I 
281 


86 


Marks,  Montague    . 

Martin,  CD... 
E.W.     .     . 

Maryland  Ins.  Dept. 

Mass.  State  Agri.  Ex.  Sta- 
tion 

Mass.  Board  of  Health 
**     Bureau  of    Statistics 
of  Labor    .... 

Mass.  Civil  Service  Com 
'*  Insurance  Com.  . 
"      R.  R.  "     . 

•'      Sec.  of  State  .     . 
**      Inst,  of  Technology, 
•*      Stete  Library 
•*      Topograph^  Survev, 

Master  Car  Builders'  Ass  n 

Mead,  D.  S.    . 

Mechanics  and  Tradesmen 
Soc.  N.  Y.      . 

Medical  Association 

Medico-legal  Soc. 

Melbourne  Dept.  of  Mines 

Merriam,  Prof.  A.  C. 

Metropolitan    Museum   of 
Art    .     .     . 

Mexican  Legation  at  Wash- 
ington      

Mexico 

Meylert,  A.  P.     .     .     . 

Midiels,   J 

Michigan  Insurance  Com. 
"        Bureau  of  Labor, 
*'        Legislature    . 
R.  R.  Com.   . 
Sec.  of  State  . 
State    Library 
•*         University 

Middlebury  College 

Middlesex   Mechanics  As- 
sociation, Lowell, 

Minnesota .     .     . 

Missouri     .     .     . 
**        Bureau  of 
Statistics      .     . 

Missouri  R.  R.  Com, 

V    -   "'   T.  C. 

Library,  Glasgow 

»  e,  C.  E. 

R.  G.  G 

J  .  del .     . 

I  V.  S  .     . 

I  E.  G.     . 

I  ist.     .     . 

1  Akad.  d.  Wissen., 


Mass. 


Labor 
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MunseU,  C.  £.    .     .     . 

Nat.  Academy  of  Science 

Nat.  Ass'n  of  Wool  Mfrs, 
"  Bi-Metallic  Coinage 
Ass'n.     .     . 

Nat.  Civil-Service  Reform 
League  .     . 

Nat.  Grange  . 

Nebraska  .     . 

Neftel,  Knight 

New  HampSiire 

New  Jersey    . 

Board  of  Edu 
cation     .     . 

New  Jersey  Bureau  of  Sta- 
tistics of  Labor  and  In. 
dustries  .     . 

New  Jersey  State  Geolo- 
gist     

New  Jersey  State  Library 

New  South  Wales 

N.  Y.  City     .     . 

••    Bd.  of  Educa, 

••    Bd.  Police  Jus. 

'*     Dept.  of  Public 

Works    .... 

N.  Y.  Sute    .     .     . 
**        •'    Assembly 

•*     Bureau  of  La- 
bor  Statistics    .     .     . 

N.  Y.  State  Ins.  Depart 
*•  Library  . 
"  R.R.Com  . 
"  Survey  .  , 
••  Univ.  .  . 
"  and  Brooklyn  Bridge 
"    Academy  of  Science 

'•    Agri.  Soc 

"  Cham,  of  Commerce 
**  Free  Circ.  Library  . 
*•  Hist.  Soc.  .  .  . 
•*  Mercantile  Library  . 
**  Produce  Exchange  . 
'*  Prot.  Epis.  City  Mis- 
sion Soc 

N.Y.  Shakspere  Soc.  .  . 
'•  Soc.  for  the  Preven- 
tion of  Cruelty  to  Chil- 
dren   

N.  Y.  Y.  M.  C.  A.       .     . 

Newlands,  J.  A.  K.     .     . 

Nicholson,  E.  B..  Oxford  . 

Nimmo,  J 

Nolf,  Andres  L 

Nordm,  A.  T 


14 


North  Carolina    .... 

No.  Transcontinental  Surv. 

No.  West.  University,  111. 

Nova  Scotia,  Supt.  Educa- 
tion     

Oberlin  College  .... 

Ohio 

Insurance  Dept.    .     . 

State  Forestry  Ass'n  . 

'        *•    University    .     . 

Wesleyan  "... 

Ontario,  Minister  of  Edu- 
cation      

Oregon 

Ouro  Preto 

Panama  Canal     .... 

Peabody  Inst.,  Baltimore  . 
**        Museum     .     .     . 

Peck,  C.  F 

Peele,  W.  A 

Peithologian  Soc.      .     .     . 

PeUew,  C.  E 

Pennsylvania       .... 

"  Ins.  Com.     . 

Hist.  Soc.    . 

Univ.       .     . 

Petty.  J.  R.     .     .•  .     .     . 

Phila.  Acad,  of  Nat.  Science 
"     Mercantile  Library  . 

Phil.  Providence  Life  and 
Trust  Co 

Philolexian  Soc 

Phoenix  Estate    .... 

Photogravure  Co.     .     .     . 

Pickenng,  Prof.  E.  C. 

Pillsbury,  Parker      .     .     . 

Pine,  J.  B 

Pond,  C.  V.  R 

Porto  Academia,  Portugal  . 

Pott,  Jas 

Potter,  O.  B 

Potts,  Wm 

Price.  Prof.  T.  R.    .     .     . 

Protap,  Chandra  Roy.  .     . 

Prot.  Epis.  Church  .     .     . 

Providence 

*•  Public  Library. 

Prussia,  Geol.  Landesanstalt 

Putnam,  L.  E.     .     .     . 

Putnam's,  G.  P.,  Sons  . 

Q.  P.  Index,  Bangor,  Me. 

Quandt  &  Hftndel    .     . 

Quaritch,  Bernard    .     . 

Quicken,  C.  F.    .     .     . 

Racine  Collie    .     .     . 
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Randol,  Jas.  B 

Ranney.  G.  £ 

Ransom,  W.  C 

Rawl,  E.  F 

Redwood  Library  and  Athe- 

nseum 

Reed,  Mrs.  C.  G.     .     .     . 

Reyes,  E 

Rhoads,  Prest.  Jas.  E. 
Rhode  Island,  Sec'y  of  State 

Rice,  F.  P 

Richards,  Edgar  .... 
Richardson,  Rev.  E.  C.     . 

Richmond  Col 

Free  Public  Lib. 

Ricord,  T.  W 

Rives,  G.  L 

Robinson,  S 

Rochester,  Univ.  of  .  . 
Rodman,  Edmund  .  .  . 
Roebling's  Sons  .... 

Roelker 

Romero,  Matias  .... 
Rood,  Prof.  O.  N.  .     .     . 

Rowell,  J.  C 

Royal  Astronomical  Soc.  . 

**     Dublin  Soc.  .     .     . 

••      Inst.  Brit.  Arch.      . 

"      Soc.  of  Canada  .     . 
•*     London  .     . 

Rutger's  Col 

Ryan,  R.  L.,  &Co.  .  . 
Ryland.  Chas.  H.    .     .     . 

St.  John's  Col 

St.  Louis  Mercantile  Li- 
brary Ass'n  .... 
St.  Louis  Public  Library  . 
St.  Nicholas  Soc.  of  N.  Y. 
San  Francisco   Mercantile 

Lib 

San  Francisco,  P.  L.     .     . 

Satterlee,  H.  L 

Sawyer  Free  Library    .     . 

Schultze,  E.  A 

Seligman,  E.  R.  A.  .  . 
Sellers,  Colman  .... 

Sewell&Co 

SeweU.  W.  J 

Shepard,  E.  F 

Short.  Prof.  Chas.  .  .  . 
Silliman.  Prof.  B.     .     .     . 

Simonson,  G 

Smith,  C.  P 

*•       Prof.  C.  S.    .     .     . 

••       E,A 


108 
6 
4 


ISmith,  J.  Alden 

'*      J.  S.    .     . 
I     '*       Prof.  R.  M. 


'Smithsonian  Institution 
iSoc.  de  legislation  comparee 
ISociete  Franklin,  Paris 
Soc.  for  Political  Educ. 
'Soc.  of  Telegraphic  Engi 

I     neers 

Soule  &  Buffbee  .  .  . 
I  South  Carolina  .  .  . 
S.  W.  Presb.  University 

Speman,  W 

Sprague,  C.  E.    .     .     . 
.Springfield  Library,  Mass, 
Squires,  Grant     .     .     . 
Stanton,  H.  B.    .     .     . 
State  Charities  Aid  Ass'n 
Staten  Island  Academy 
;  Statistical  Soc.  Lib. 
[Steams,  G.  T.     . 
Stechert,  G.  E.    , 
Steiger,  E.      .     . 
jStratton,  G.  W.  . 
|Straus,  O.  S. 
{Sumner,  Mrs.  M.  B 
iSwan,  Chas.  H.. 
Swank,  J.  M.       . 
Swarthmore  College 
Syracuse  Univ.    . 
Taunton  Public  Lib. 
Tedder,  H.  R.,  London 
Tenn.  Board  of  Health 
Terhune,  R.  H. 
Texas,  University  of 
Thompson,  A.  R.     . 
H.  M.    . 
I  Todd,  John  A.  .      .     . 
Tokio  University,  Japan 
Toledo  Public  Libraiy 
Toronto      ** 
Torrey,  Miss  E.       .     . 

"       Botanical  Club 
Towne,  H.  R.     ... 

"       P.  A.      .     .     . 

r.j.    .  . 

^e   .     .     . 
Prof.  W.  P. 

^^   A    '    : 
ttcc  Committee 

1.  Seminary 


U 


of  Agriculture 
Civil-Service  Com.  . 
Bureau  of  Education 
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U.  S.  Chief  Ene.  U.S.A. 
•  *  Geologicu  Survey  , 
"    Dept.  of  the  Interior 

••     Justice  . 
••    Library  of  Congress 
"    Lk;ht-hoase  Board 
'*    Mmtary  Academy 
•*    Naval  Inst.      .     . 
**        '*     Observatory 
"    Bureau  of  Navigation 
••    Navy  Dept.     . 
"    Patent  Office   . 
'*    State  Dept.      . 
* '    Treasury  Dept, 
••    War  "    . 

"      ••    Dept.  Sig.  Office 

University  CoU^e,  Tor- 
onto, Canada  .     .     . 

Van  Amringe,  Prof.  J.  H 

Venezuela       .     .     . 

Veirty,  Mrs.  L.  J.    . 

Vermont    .... 
'*        Gen.  Assembly 
Univ.    .     . 

Virginia  R.  R.  Com. 
•*        University 

Wales.  N.  S.       .     . 

Waller.  Prof.  E.       . 

Walter,  W.  M.    .     . 

Ward.  Anna  L.  .     . 

Ware.  Prof.  W.  R.  . 


I 


2 

103 


Washburn  College   .     . 

*•         Observatory 
Washington  University 
Watertown  Pub.  Library 
Webster.  Frank  B.  .     . 
Weeks.  S.  R. 
Wells  Memorial  Ass'n 
West  Virginia      .     .     . 
Wey.  Wm.  C.      .     .     . 
White.  Prest.  A.  D.      . 
Whitney,  D.  J.    .     .     . 
Whittingham.  Miss 
Wicksteed,  R.  J.     .     . 
Wilds.  H.  P.     .       .     . 

Willcox.  H 

Williams  College     .     . 
Winchell.  W.  H.     .     . 
Winsor.  Justin     .     .     . 
Winthrop.  Hon.  R.  C. 
Wire,  Geo.  E..  M.  D. 
Wisconsin       .... 
R.  R.  Com. 
State  Hist.  Soc. 
Woman's  Ed.  Club 

•*        Med.  College  of 
Pennsylvania    .     .     . 
Worcester  Pub.  Library 

Wright,  H 

Yale  College  .... 

Library    . 

Unknown  Donors    .     . 
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Besides  these,  there  have  been  received  large  numbers  of  pamphlets  by  mail 
which  were  not  recorded,  as  there  was  no  clue  to  their  source.  These  will 
hereafter  be  entered  like  books  under  "  Unknown." 
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MONTHL  Y  USE. 


Dsilj  pablicatioos I 

Weekly         •*  87 

Monthly        "  151 

Quarterly      "  71 

Yeariy           **  74 

Irrq^lar        *'  121 

505 

The  list  above  does  not  include  a  large  number  of  serials 
received  and  preserved,  but  not  bound  and  catalogued  be- 
cause of  comparatively  little  value.  The  large  number  of 
gifts  arises  not  from  binding  such  matter,  freely  sent  to  any 
large  library,  but  because  we  have  the  valuable  scientific  ex> 
changes  of  the  School  of  Mines  Quarterly,  the  Torrey  Bo- 
tanical Club,  and  other  journals  and  societies  conected  with 
the  college  or  meeting  here,  who  find  it  more  useful  to  give 
us  their  files  than  to  own  them  themselves,  as  we  make  them 
so  much  more  accessible  at  all  hours. 

The  column  of  cost  includes  only  the  subscription  paid. 
The  binding  is  charged  separately. 

VL— Monthly  Use,  1885-6. 
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August 
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September 

26 

1.289 

194 

78 

272 

10.4 
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October 

27 

10.496 

663 

276 
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November 
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11,618 
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December 

27 

8.063 
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29 
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10,192 
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Cm 

rdsJPu 

/  tn  Cc 

italogt 

ies. 

1886 

Author. 

Sub- 
ject. 

Title. 

Total. 

Jan.    . 
Feb.  . 
March 
April. 
May  . 
June  . 

4,943 
3,410 

5.567 
3,001 
3.308 
4,364 

3,333 
3,334 
2.773 
2.421 
1.813 
4.734 

403 

274 
518 
345 
713 
508 

8,678 
7,018 

5,707 

l:ia 

Total 

^593 

18,408 

2.760 

45.761 

Of  the  73,775  volumes  in  the  library, 

21,601  are  not  yet  shelf  listed. 
13,127    **     '*     '•  classified    and   re- 
vised. 
10,881  are  not  yet  classified. 

7,114    "     •'     •*  accessioned. 

7,000    •'     "     "   carded. 

These  we  hope  to  complete  during 
the  next  year. 


VIL — Volumes  on  Shelves  and  Carets  in  Subject-Catalogue  for 
the  Ten  Main  Classes  and  Hundred  Main  Divisions, 

These  tables  show  how  many  volumes  are  now  on  the  shelves  in  each  main 
class  and  division,  and  how  many  cards  have  thus  far  been  written  and  put  in 
the  sabject-catalogue.  They  are  of  course  incomplete  till  the  cataloguing  of 
the  library  is  finished,  but  will  serve  for  comparison  from  year  to  year,  and 
show  just  what  additions  are  made  to  books  and  catalc^e  in  each  subject.  Our 
own  ms.  record  is  here  as  elsewhere  much  fuller,  and  can  be  consulted  by  those 
interested.  We  record  the  number  of  volumes  in  each  of  the  fifteen  to  twenty 
thousand  subject-heads  into  which  we  classify  the  library,  our  system  giving 
such  a  record  with  little  extra  labor. 


Subject-Cards 

Volumes  on 

CUsses. 

in  Drawers. 

Shelves. 

760 

3,537 

General  Works. 

854 

994 

Philosophy. 

336 

3.498 

Religion. 

4.731 

17.386 

Sociology. 

1.414 

1.772 

Philology. 

6,370 

10,381 

Natural  Science. 

1,082 

5,695 

Useful  Arts. 

82 

I, "5 

Fine  Arts. 

4.787 

9.764 

Literature. 

9,041 

11.938 

History. 

29.457 

66,080 
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Mathematics. 
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Chemistry. 
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Paleontology. 
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Biology. 
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0 
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Botany. 

090 

GRAPHY. 

263 

487 

590 

Zoology. 
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Book  Rarities. 

40 

6370 
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760 

3537 
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XS78 

600 

Useful  Arts. 

63 
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55 

757 
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Medicine. 
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33 

xzo 

Mbtaphysics. 

560 

1775 

6ao 

Engineering. 

§6 

a9 

xao 

Special      Metaphysical 

54 

340 

630 

Agriculture. 

Topics. 

15 

33 

640 

Domestic  Economy. 

loa 

87 

130 

Mind  and  Body. 

19 

135 

650 

Communication  and  Com- 

10 

xo 

Z40 

Philosophical  Systems. 

merce. 

65 

69 

Z50 

Mental  Faculties,  Psy- 

338 

905 

660 

Chemical  Technology. 

chology. 

6 

77 

670 

Manufactures. 

63 

63 

z6o 

Logic. 

xa 

37 

680 

Mechanic  Trades. 

351 

aa6 

190 

Bthics. 

z6 

79 

690 

Building. 

68 
«57 

A 

Ancient  Philosophers. 
Modern  Philosophers. 

io8a 

5695 

854 

994 

zx 

367 

700 

Fine  Arts. 

7 

4X 

710 

Landscape  Gardening. 

7 

359 
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7 

?S 
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Architecture. 

ao 

1Z7 
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Natural  Theology. 

13 

730 

Sculpture. 

68 

6x4 

aao 

Bible. 

«3 

44 

740 

Drawing,  Design,  Deco- 

38 

4ao 

330 

Doctrinal       Theology, 
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Dogmatics. 

zo 

70 

750 

Painting. 

87 

261 

340 

Practical     and    Devo- 

3 

39 

760 

Engraving. 
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7 

79 

J£ 

Photography. 

as 

288 

350 

Homilrtical,  Pastoral, 

13 

55 

Music. 

Parochial. 

30 

86 

790 

Amusements. 

360 

Church,       Institutions, 
Work. 

ao 

ai9 

xoa 

1X15 

26 

330 

370 

Religious  History. 

. 

"7 

729 

380 

Christian  Churches  and 

!  142 
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Literature. 

Sects. 

1  ^40 

n 
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American. 

38 

t6l 

390 

Non-Christian        Reli- 

1 6^ 

8ao 

English. 
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441 

736 

830 

German. 
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840 

French. 

336 

3498 

■     44 

475 

850 

Italian. 

"5 

250 

300 

Sociology. 

1       4 
1069 

"55 
X450 

860 

IS 

Spanish. 
Latin. 

>95 

34X 

3x0 

Statistics. 

1697 

3203 

Greek. 

653 

4x65 
«3«4 

320 
330 

Political  Science. 

**              BCONOMV. 

20 

3X1 

890 

Minor  Languages. 

93' 

za87 

9386 

340 

Law. 

4787 

9764 

340 

549 

350 

Administration. 

1 

History. 

125 

243 

360 

Associations  and  Insti- 

1  '^* 

546 

900 
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,3939 
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910 
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734 

370 
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337 
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Biography. 
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Ancient  History. 
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Asia. 
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960 
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English. 
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9041 

XX, 934 
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440 

French. 

as 

40 
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Italian. 
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a«5 
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346 
378 

Spanish. 

Latin. 

Greek. 

Total  volumes     .     .     .     66,076 
Total  cards    ....     29,477 
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VIII.— EXPENDITURES. 

1ST   JULY,    1885,    TO   30TH   JUNE,    1 886. 


BOOK  APPROPRIATION. 

Books  (including  law  reports,  etc.) S7»5o8  94 

Serials 1,501  85 

Binding  and  gilding  Nos.  on  books 2,796  97 

Total $11,807  76 

INCIDENTAL  APPROPRIATION. 

FITTINGS. 

Library  fittings $568  17 

Desk          "     13  66 

Miscel.       "     715 

Total $588  98 

SUPPLIES. 

Library  supplies $173  45 

Stationery 159  70 

Miscel.  supplies 94  41 

Total $427  56 

INCIDENTALS. 

Printing Si><>73  09 

Postage  and  telegrams 114  18 

Express  and  freight 125  64 

Cleaning 129  25 

Laundry 32  84 

Car  fares 23  46 

Repairs 47  40 

Miscellaneous  incidentals ^3  53 

Total $1,609  39 
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SALARY  APPROPRIATION. 

Administration :  executive,  accession,  refer- 
ence, and  loan  departments $12,691  86 

Cataloguing,  classification,  analysis,  and  shelf- 
list  departments 3>522  14 

Total  salaries $16,214  00 

Total  of  bills  paid  in  1885-86 %2fiy^M  69 

Note, — These  totals  do  not  exactly  agree  with  the  funds  drawn  from  the  treas- 
urer, as  these  represent  the  cash  actually  paid  out  each  month  by  the  cashier  at 
the  library,  and  the  vouchers  as  paid  by  the  treasurer  often  include  bills  which 
have  come  over  June  30th,  when  the  fiscal  year  ends.  The  corrected  totals  for 
the  past  year  are  : 

Books,  f  11,807.76. 

Incidentals,  f  2,025.93. 

Salaries,  f  16,2x4.00. 

Total  expenditures  for  library,  $30,647.69.  This  does  not  include  any 
bills  for  building,  furniture,  repairs,  heating,  lighting,  insurance,  or  janitors, 
which  are  paid  from  other  funds. 
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SUMMER  SCHOOL  IN  PRACTICAL  MINING. 


APPENDIX  C. 

SUMMER  CLASSES. 

PRACTICAL  WORK  IN  THE  VACATION. 


To  the  President  of  Columbia  College  : 

I  transmit  herewith  the  reports  of  Prof.  H.  S.  Munroe  on 
the  work  of  the  Classes  in  Practical  Mining  and  in  Survey- 
ing carried  on  during  the  long  vacation  of  the  summer  of 
1885  ;  and  the  report  of  Adj.  Professor  F.  R.  Hutton  on 
that  of  the  Class  in  Mechanical  Engineering  conducted  by 
him  during  the  same  period. 

These  reports  will  show  that  the  advantages  offered  by 
these  classes  are  appreciated  by  the  students  attending 
them,  no  less  fully  than  they  have  been  in  former  years : 
and  the  results  to  which  they  have  led  have  been  equally 
satisfactory. 

Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  May  i,  1886. 


REPORT  ON  THE  SUMMER  SCHOOL   IN   PRAC- 
TICAL  MINING. 

Prof.  Wm.  P.  Trowbridge : 

Dear  Sir. — I  have  the  honor  to  make  the  following  re- 
port on  the  work  of  the  ninth  session  of  the  Summer  School 
of  Practical  Mining  which  was  held  during  the  past  summer 
in  the  iron  regions  of  Northern  New  Jersey,  and  in  the 

201 
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anthracite  and   semi>bituminous    regions  of  Northeastern 
Pennsylvania. 

Last  year,  as  in  previous  summers,  three  volunteer 
assistants  were  appointed  uncjer  the  authority  conferred  by 
the  trustees,  viz.: 

Edward  Renshaw  Bush,  E  M.,  '8i, 
James  Furman  Kemp,  E.M.,  '84, 
Robert  Van  Arsdale  Norris,  E.M.,  '85. 

We  were  exceedingly  fortunate  this  year  in  securing 
assistants  well  fitted  for  the  work,  and  men  of  character 
and  energy,  whose  influence  upon  the  students  was  most 
admirable. 

The  following  students  attended  the  Summer  School  of 
Practical  Mining  as  required  by  statute.  One  student,  of 
the  second  class,  was  given  special  permission  by  the  faculty 
to  attend  this  summer  instead  of  next,  and  three  students 
of  the  third  class  were  denied  permission  to  attend  under 
the  rule  excluding  conditioned  students  from  the  privileges 
of  the  summer  schools. 


Henderson  M.  Bell, 
Henry  D.  Conant, 
William  B.  Chamberlain, 
Richard  M.  Edwards, 
George  M.  H.  Good, 
Epenetus  Howe, 
John  H.  Janeway,  Jr., 
Arthur  W.  Jenks, 
Alexander  Laist, 
Edgar  L.  Newhouse, 
Lucien  H.  Norton, 
James  J.  Ormsbee, 
Theodore  Osterheld, 
Staunton  B.  Peck, 
Henry  H.  Porter,  Jr., 
Augustus  M.  Ryan, 
Joseph  G.  Seligman, 
Robert  H.  Stodder, 
Ernest  R.  Von  Nardroff, 
Wm.  R.  Wharton, 


Staunton,  Va. 
Orange,  N.  J. 
Spring  Lake,  N.  J. 
Houghton,  Mich. 
Osceola  Mills,  Pa. 
North  Salem,  N.  Y. 
Governor's  Island,  N.  Y. 
Grand  Rapids,  Mich. 
Cincinnati,  Ohio. 
Philadelphia,  Pa. 
Bridgeport,  Conn. 
Brooklyn,  N.  Y. 
Yonkers,  N.  Y. 
New  York  City. 
New  York  City. 
Brooklyn,  N.  Y. 
New  York  City. 
Chicago,  111. 
Brooklyn,  N.  Y. 
New  River,  Va. 
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The  class,  it  will  be  seen,  was  smaller  than  for  some  years 
past,  numbering  twenty  men  only.  It  is  interesting  to  note 
that  an  increasing  proportion  of  the  students  come  from  a 
distance  to  attend  the  School  of  Mines,  indicating,  perhaps, 
that  the  advantages  offered  by  the  school  are  becoming 
more  widely  known. 

It  was  proposed  this  year  to  give  the  school  a  more  ex- 
tended scope  than  usual,  and  to  include  work  and  study  in 
both  anthracite  and  semi-bituminous  coal  mines,  as  well  as 
in  iron  and  zinc  mines  in  New  Jersey.  A  preliminary  trip 
was  therefore  made  over  the  route  selected,  and  arrange- 
ments made  at  several  points  for  the  reception  of  the 
students.  On  this  trip  the  professor  met  with  most  cordial 
endorsement  of  his  plans  from  the  officers  of  the  various 
mining  companies,  both  in  New  Jersey  and  in  Pennsylvania. 
It  was  finally  decided  to  begin  work  at  Hibernia,  N.  J.,  in 
the  mines  worked  by  the  Glendon  Iron  Co.  and  by  the 
Andover  Iron  Co.,  and  to  spend  there  and  in  that  vicinity 
about  three  weeks  in  detailed  study  of  iron  mining.  For 
the  study  of  anthracite-coal  mining  Pittston,  in  the  Wyo- 
ming valley,  was  selected  for  the  head-quarters  of  the  class, 
and  in  like  manner  the  mines  of  the  Fall  Brook  Coal  Co.,  at 
Antrim,  in  the  Blossbury  coal  region,  for  the  study  of  bi- 
tuminous-coal mining  practice.  Arrangements  were  also 
made  for  excursions  and  visits  to  a  number  of  mines,  blast- 
furnaces, steel-works,  and  other  points  of  interest  in  con- 
nection with  the  other  work.  As  in  past  years,  however, 
these  excursions  and  visits  were  made  subordinate  to  the 
more  thorough  and  detailed  study  of  mining  methods  and 
mine  plant  at  a  few  typical  mines,  where  the  students 
visited  the  same  working  places  day  after  day,  studying  one 
subject  at  a  time,  with  abundant  opportunity  to  take  full 
notes  and  to  make  detailed  sketches. 

For  the  three  weeks  devoted  to  the  study  of  iron  mining, 
board  and  lodging  was  secured  for  the  students  at  a  hotel 
in  Rockaway,  about  four  miles  from  Hibernia.  Transpor- 
tation to  and  from  the  mines  was  furnished  free  of  cost  by 
the  Hibernia  Mine  R.  R.  Co.  on  one  of  the  regular  trains 
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in  the  morning,  and  in  the  evening  on  a  special  train  run  for 
our  benefit. 

As  there  was  reason  to  suspect  that  the  water  at  the  hotel 
might  be  contaminated  by  sewage,  a  sample  was  sent  to 
the  School  of  Mines  for  analysis.  The  precaution  proved 
to  be  well  taken,  as  the  sample  first  sent  was  condemned  by 
Dr.  Waller,  and  of  a  number  of  samples  subsequently  sub- 
mitted to  him  from  the  same  vicinity  but  one  proved  alto- 
gether satisfactory.  This  water,  which  was  used  during  our 
stay,  both  for  drinking  and  for  cooking,  was  procured  from 
a  spring  about  a  mile  from  town.  Samples  of  water  from 
Pittston,  Pa.,  and  from  Litchfield,  Conn.,  the  head-quarters 
selected  for  the  Summer  School  of  Surveying,  were  also 
submitted  to  Dr.  Waller.  Whether  the  precautions  taken 
to  secure  good  water  had  any  efifect  or  not,  it  gives  me 
pleasure  to  report  that  the  health  of  the  students  in  both 
summer  schools  was  unusually  good  this  year. 

The  class  assembled  at  Rockaway  on  Saturday,  June  20th, 
and  began  work  at  the  Hibernia  mines  on  Monday,  June 
22d.  These  mines  are  admirably  worked  and  afford  unusual 
advantages  for  the  study  of  practical  mining.  The  blasting 
in  the  sinking  of  shafts,  in  the  driving  of  levels,  and  in  the 
stoping  of  the  ore  is  all  done  with  machine-drills,  and  with 
high  explosives.  The  mine-timbering  is  very  complete,  and 
examples  are  to  be  found  of  nearly  all  the  different  forms 
usual  in  metal  mines.  On  account  of  the  extent  of  the 
mines,  and  the  necessity  for  continual  repair  of  the 
timbering  in  the  old  workings,  a  large  force  of  timber- 
men  is  kept  constantly  at  work,  and  the  students  had 
the  opportunity  of  seeing  all  the  details  of  the  timberman's 
work,  as  well  as  to  examine  and  sketch  many  interesting 
examples  of  finished  timbering.  The  handling  of  the  iron 
ore  after  it  is  broken  down  in  the  stopes  is  unusually  well 
organized,  and  the  new  screening  arrangements  and  loading 
"  docks  "  furnished  many  interesting  details  for  study.  In 
the  Andover  mine  large  double-acting  plunger  pumps  have 
been  recently  added  to  the  mine  plant. 

The  following  outline  of  work  was  prepared  for  the  use 
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of  the  students  and  served  as  a  guide  to  them  in  the  direc- 
tion of  their  practical  studies.  A  special  subject  was  as- 
signed to  each  student  for  study  and  observation  each  day. 
The  work  as  laid  down  in  the  scheme  occupied  the  men 
from  June  22d  to  July  8th,  inclusive,  the  time  being  nearly 
equally  divided  between  the  subjects  of  blasting,  in  shafts, 
drifts,  and  stopes,  of  timbering,  of  pumps,  and  of  handling 
and  transportation  of  ore  and  rock. 

SCHEME    OF    STUDY. 

I.    Drilling  and  Blasting. 

1.  Sinking,  Drifting y  and  Sloping  hy  Hand  and  Machin*  :  Observe 
details  of  setting  machines,  including  preliminary  work  required,  the  position, 
direction,  and  depth  of  holes  bored,  and  reasons  for  such  location  and  depth. 
Speed  of  boring  ;  delays,  and  their  cause.  Weight  of  machines  and  methods  of 
handling  in  stopes,  etc.  ;  disposal  of  machines  during  blast.  Arrangement  of 
blast-holes  and  general  system  of  blasting  followed  in  drifting,  sinking,  and 
sloping.  The  number  of  men  employed  in  each  case  and  the  duties  of  each 
man.     Number  of  drills,  hammers,  shovels,  and  other  tools  required. 

2.  Sketches  and  Drawings  :  Sketches  of  tools  used.  Make  sketches  show- 
ing the  methods  of  setting  the  machines  with  the  use  of  supporting  columns  or 
tripods,  etc.  Make  detail  drawings  to  scale  of  the  parts  of  a  drill  as  found  in 
the  machine  shops,  and  explain  the  use  of  each  part.  Note  any  special  modifi- 
cations or  improvements  made  in  the  mine  shops  in  drills,  columns,  tripods,  or 
in  their  separate  parts.  Make  drawings  to  scale  in  three  projections,  showing 
the  position  of  several  separate  holes  in  a  drift,  in  a  shaft,  and  in  a  slope,  num- 
bering the  blast-holes  in  the  order  of  firing.  Holes  bored  in  absence  of 
student  put  in  in  dotted  lines. 

3.  Blasting:  Observe  methods  of  charging  blast-holes  with  powder  and 
with  dynamite  ;  kind  and  trade  name  of  powder  or  other  explosives  used ; 
number  and  size  of  cartridges  or  weight  of  powder  in  each  hole  ;  kind  of  tamp- 
ing used,  whence  obtained,  tools  used  and  method  of  tamping,  precautions 
against  accident.  Firing  of  blasts,  kind  and  quality  of  fuse,  and  caps  or  other 
exploders,  electric  firing,  method  of  lighting  fuse.  Compare  different  blasts  by 
measuring  depth  of  holes  and  line  of  least  resistance  in  each  case  and  deter- 
mining the  relation  of  charge  to  cube  of  line  of  least  resistance  by  the  following 
formula — dynamite  fired  by  a  cap  being  considered  five  times  as  strong  as  black 
powder  fired  by  a  fuse. 

L'  U  U 

3- 


*     P  *     5  D  3PX5D 

L.     Line  of  least  resistance  in  feet. 
P.     Lbs.  of  powder. 
D.     Lbs.  of  dynamite. 
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Note. — Use  formula  i  for  powder,  formula  2  for  dynamite,  and  formula  3 
when  both  are  used  in  one  hole. 

Observe  effect  of  blast  and  note  signs  of  excessive  charges  of  powder,  viz.  : 
projection  of  ore,  crushing  of  rock  about  the  blast-hole,  excessive  breaking  of 
ore,  and  large  proportion  of  fines.  Note  also  any  damage  to  timber,  etc.,  by  the 
blast.  Note  circumstances  requiring  heavy  charge,  '*  tight  comers,"  etc.  Note 
effect  of  blast,  whether  satisfactory  to  miners,  and  reasons  for  failure  of  any 
blast  or  abandonment  of  any  hole. 

4.  Inquire  the  number  of  feet  driven  or  sunk  during  one  month,  and  num- 
ber of  tons  stoped  with  one  drill  or  by  one  party  of  men,  also  average  progress. 
Number  of  drills  dulled.  Supplies  and  steel  used.  Details  and  contracts. 
Inquire  the  reasons  for  the  preference  in  kinds  of  drills  and  supports,  and 
reasons  for  kind  of  explosive  used. 

2.    Timbering. 

1.  Observe  methods  of  putting  in  timber,  measuring,  cutting  timber  and 
lowering  into  mine,  handling  under  ground,  cutting  hitches  in  rock,  hoisting 
timber  into  place,  especially  methods  of  securing  tackle,  and  securing  timber  in 
place.  Methods  of  staging  to  reach  high  timbering  requiring  renewal.  Methods 
of  removing  old  and  rotten  timber,  causes  of  deterioration. 

2.  Sketch  and  describe  different  forms  of  timbering  used  in  mine  :  **stulls," 
•* studdles,"  '*  lagging,"  "  wall  plates,"  "lacing,"  **  blocking,"  "  legs,"  "caps," 
**  sills,"  "crib  work,"  "  batteries,"  "  guttering,"  etc.,  and  "backstulls,"  "trav- 
elling way,"  "rock  stulls,"  etc.  Sketch  timbering  of  stopes,  shafts,  and  tun- 
nels, including  methods  of  supporting  tracks,  skip-roads,  slides,  pump-rods,  and 
ladders,  and  details  of  landing  stage  and  sollars.  Drawings  to  scale  of  the 
timbering  of  the  shaft  between  two  levels,  including  batteries,  pillar  facing,  etc. 
Sketches  of  the  timbering  in  the  gunnies  or  stopes  between  two  shafts  and  be- 
tween the  top  of  one  ore  pillar  and  the  top  of  the  one  below,  in  both  longitu- 
dinal and  cross  section,  and  give  estimate  of  amount  of  timber,  and  for  compari- 
son an  estimate  of  the  amount  of  ore  taken  out.  Sketch  arrangements  for 
protecting  men  and  machinery  from  blasts  and  falling  rocks,  batteries,  pentice, 
etc.,  and  arrangements  for  preventing  the  fall  of  the  pump-rods  in  case  of 
breakage.  Also  sketches  of  chutes,  landings,  etc.,  required  in  handling  ore 
and  rock. 

3.  Inquire  what  kinds  of  timber  are  used,  whence  obtained,  seasoned  vs, 
green  timber,  stripping  of  bark,  and  life  of  timber. 

3.     Handling  of  Ore. 

Observe  method  of  bringing  ore  to  foot  of  stope,  block-holing,  sledging,  and 
other  methods  of  breaking  large  pieces,  sorting  of  ore  from  rock,  loading  of 
cars  or  barrows,  skips,  buckets,  etc.,  and  dumping  and  transfer  of  ore  at  diiTer- 
ent  points  ;  capacity  of  buckets,  cars,  etc.  Describe  underground  locomotive, 
weight,  dimensions,  gauge  of  track,  size  of  cylinders,  stroke,  and  diameter  and 
number  of  drivers. 

Describe  hoisting-engines,  dimensions,  speed,  steam  pressure,  valve  motion, 
gearing,  etc.     Construction  of  drum,  diameter  and  length  of  same,  means  of 


Digitized  by  VjOOQIC 


SUMMER  SCHOOL  IN  PRACTICAL  MINING,  207 

throwing  in  and  out  of  gear,  details  of  brakes,  number  of  revolutions  per  min- 
ute, and  time  required  to  hoist  from  bottom.  Size  and  character  of  wire  rope 
and  chain,  and  method  of  attaching  same  to  skips  or  buckets.  Tell-tale  and 
signals,  position  of  each  and  use  ;  speed  of  buckets,  skips,  and  cars. 

Handling  of  ore  on  surface,  loading  of  cars,  screening,  breaking,  and  separa- 
tion of  rock  ;  loading  and  transportation  to  market. 

Handling  and  disposal  of  waste  rock,  underground  and  on  surface. 

Inquire  the  number  of  tons  of  ore  hoisted,  and  quantity  of  timber  lowered 
per  month. 

Sketches  ;  detail  sketches  of  tram-cars,  skips,  buckets,  stope-cars  ;  loading 
platform  and  chutes  underground  ;  and  of  sheaves,  guide-rollers,  tracks,  turn- 
outs, switches,  and  dumping  devices  on  surface  and  in  mine. 

Detail  sketches  to  scales  of  derricks,  whims,  poppet-head,  etc.  Drawings  to 
scale  showing  construction  in  detail  of  new  screens  and  ore  docks. 

4.     Pumps. 

1.  Observe  the  location  and  general  arrangement  of  pumping-engines,  bobs, 
pump-rods,  plunger,  and  lift-pumps,  sumps,  forks,  cisterns,  and  column  pipes. 
Location  of  special  steam  and  compressed  air-pumps  underground,  and  of  lines 
of  steam  and  air  pipe  ;  support  and  covering  of  pipes  and  disposal  of  exhaust 
steam.  Stroke  of  pumps  and  of  pumping-engines,  diameter,  speed,  etc.  Re- 
pairs and  packing.  Calculate  number  of  gallons  of  water  pumped  per  day. 
Sumps  and  methods  of  disposing  of  water  during  sinking  of  pumping  shafts. 
General  system  of  drainage  of  mine  and  reasons  for  location  of  pumps.  Rela- 
tive amount  of  water  in  different  levels  and  in  different  parts  of  mine. 

2.  Sketch  and  describe  details  of  pumping-engines,  arrangement  of  engine 
and  gearing  and  connection  with  rods.  Make  a  drawing  on  a  small  scale  of  the 
entire  pumping  system  of  a  mine,  and  drawings  to  a  larger  scale  of  the  details 
of  the  lift,  jack-head,  plunger  and  double  plunger  pumps,  and  their  connection 
with  the  pump-rods.  Details  of  bobs,  methods  of  joining,  supporting,  and 
guiding  rods.     Arrangements  for  arresting  fall  of  rods  in  case  of  breakage. 

3.  Inquire  kind  and  durability  of  packing  used  and  amount  of  attention  and 
labor  required  in  caring  for  pumping  plant  and  frequency  of  packing  and 
repairs. 

5.    Exploitation. 

Describe  the  general  plan  of  working  the  deposit,  including  development 
by  sinking  and  drifting,  and  method  of  starting  and  working  the  stopes.  Make 
longitudinal  and  cross  sections  of  mine  showing  location  of  shafts,  levels,  stopes, 
pillars,  etc. ,  and  illustrating  fully  the  method  of  working.  Show  location  of 
pumps,  hoisting-engines,  and  compressors,  and  lines  of  steam,  air  and  water 
pipe,  and  indicate  by  arrows  the  course  of  the  ventilating  currents. 

6.    Shops. 

Sketches  showing  arrangement  of  blacksmith*s-shop,  machine-shop,  carpenter- 
shop,  etc.  Description  of  the  method  of  sharpening  and  tempering  moils,  picks, 
etc.     Sharpening,  tempering,  and  repairs  of  bits  of  machine  drills. 

Work  of  machine-shop,  repairs  to  pumps,  rock-drills,  and  other  machinery. 
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Note  parts  of  drills  most  liable  to  wear  and  breakage.  Work  of  carpenter^op, 
making  of  ladders,  pump-rods,  tram-cars,  and  miscellaneous  repairs.  Number 
of  men  required  in  each  shop. 

7.    Surface  Works. 

Sketch  map  showing  relative  position  of  surface  works,  shafts,  slopes,  tun- 
nels ;  engine  and  boiler  houses,  shops,  offices,  dwellings  and  other  buildings ; 
ore  docks,  railroad  tracks,  switches,  turn-outs,  etc.,  tram-ways  and  roads  ;  lines 
of  steam,  water,  and  air  pipes  ;  and  of  surface  drainage.  Descriptions  of  above 
buildings,  roads,  etc. ,  and  notes  on  source  of  water  supply  for  boilers  and  for 
household  use.  General  description  of  miners*  houses,  number,  internal  ar- 
rangements, etc.  Detail  plans  of  shops,  boiler  and  compressor  plants,  and 
engine  houses. 

8.    Compressors. 

Describe  air  compressors  used,  dimensions  of  steam  and  air  cylinders  ;  details 
of  valve  and  valve  motion  ;  pressure  of  steam  and  of  air  ;  methods  of  cooling 
air  ;  receivers,  size,  character  and  number  ;  diameter  and  length  of  air  pipes  ; 
purposes  for  which  compressed  air  is  used  ;  estimate  of  cost  of  compressed  air, 
and  proportion  of  cost  chargeable  to  different  machines. 

9.     Formation  of  Ore  Deposits. 

Observe  the  strike  and  dip  of  the  wall  rock  and  pitch  of  included  ore  bodies. 
Also  the  following  characteristic  features  of  a  magnetite  deposit :  lenses  or  pods 
and  their  general  shape  and  size  so  far  as  developed  by  mining,  pinches  and 
swells,  faults  (called  also  throws  or  ofTsets),  horses,  and  fading  out  of  rich  ore 
into  lean  and  into  barren  rock. 

Make  sketches  showing  horizontal  section  of  ore  body  at  different  levels. 

Note  also  the  character  of  the  associated  rocks  and  minerals. 

HENRY  S.  MUNROE, 

Adj,  Prof.  Practical  Mining. 
Morris  Co.,  N.  J.,  June  22,  1885. 


In  the  study  of  practical  mine-work  the  students  were 
encouraged  to  observe  carefully  and  critically  the  work 
going  on  before  them,  and  to  take  full  descriptive  notes  and 
sketches,  rather  than  to  attempt  themselves  to  gain  manual 
skill.  Not  that  manual  dexterity  is  not  desirable,  but  be- 
cause the  other  object,  teaching  the  student  to  observe  and 
to  record  his  observations,  is  considered  far  more  important, 
and  the  time  devoted  to  practical  work  is  insufHcient  for 
both.  This  summer  the  plan  of  a  daily  examination  and 
marking  of  the  students'  note-books  was  inaugurated. 
These  daily  marks  of  approval  or  disapproval  proved  a 
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great  stimulus  to  the  students,  and  increased  to  a  very 
marked  degree  both  the  quality  and  the  quantity  of  the 
work  done.  In  past  years  it  has  been  very  difficult  to  in- 
duce the  students  to  take  proper  notes  of  their  work,  and 
to  take  them  at  the  proper  time.  They  were  very  apt  to 
defer  writing  up  their  notes  until  the  evening  or  some  more 
convenient  time  and  place.  Notes  so  written  were  of 
necessity  incomplete  and  untrustworthy.  The  daily  exami- 
nation of  the  note-books,  which  were  collected  as  soon  as 
possible  after  the  students  had  completed  their  day's  work, 
made  it  necessary  for  the  men  to  elaborate  their  notes  on 
the  spot,  and  thus  accomplished  a  most  important  reform  in 
this  respect.  The  reading  of  the  note-books  suggested  to 
the  professor  in  charge  and  to  his  assistants  subjects  which 
were  not  perfectly  clear  to  the  students,  and  thus  assisted 
them  in  their  work  of  instruction.  At  the  same  time  each 
student  is  brought  into  closer  personal  relations  with  his 
instructors,  and  the  supervision  and  direction  of  his  work 
is  rendered  more  effective — a  point  of  great  importance  in 
large  classes.  Any  mistakes  made  by  the  assistants  in  their 
instruction  is  promptly  detected  in  the  students'  notes,  and 
can  be  corrected  at  once. 

After  completing  the  scheme  of  study  at  the  Hibernia 
mines,  a  few  days  were  devoted  to  visiting  points  of  interest 
in  the  region  before  going  to  Pennsylvania.  On  Thursday, 
July  9th,  we  visited  the  Chester  furnace  and  iron  mines  in 
and  near  Chester,  worked  by  the  Hacklebamey  Iron  Co.,  the 
Chester  Highland  Iron  Mining  Co.,  and  by  Cooper,  Hewitt, 
&  Co.  At  the  blast-furnace  we  were  received  by  Mr.  W. 
J.  Taylor,  the  owner  and  manager,  who  explained  the 
working  of  his  patent  roasting  kiln,  and  all  the  details  of 
ron  making,  from  the  weighing  out  of  the  charges  in 
the  stock-house,  where  we  saw  a  large  collection  of  ores 
from  New  Jersey  and  elsewhere,  to  the  casting  house, 
where  we  saw  the  furnace  tapped  and  the  metal  run  into 
pigs. 

A  noteworthy  incident  of  the  trip  was  an  impromptu  ad- 
dress to  the  students  by  Mr.  Taylor  while  we  were  waiting 
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for  a  train.  Mr.  Taylor  is  a  practical  iron-master  of  ac- 
knowledged ability,  a  self-made  and  self-educated  man,  not 
only  well  versed  in  the  practice  of  iron  making,  but  also 
well  informed  as  to  the  latest  theoretical  investig^ations.  Mr. 
Taylor  devoted  his  talk  mainly  to  the  relations  between 
theory  and  practice,  and  urged  especially  upon  the  students 
the  importance  of  making  the  most  of  their  advantages  for 
study  while  in  the  school.  Hearty  endorsement  of  this 
kind  by  practical  men  of  the  importance  and  advantage  of 
theoretical  studies  is  not  uncommon,  especially  among  such 
as  have  arrived  at  eminence  among  their  fellows  through 
their  superior  energy  and  ability,  but  I  have  rarely  heard  as 
eloquent  an  endorsement  as  from  the  lips  of  Mr.  Taylor. 
The  talk  was  much  appreciated  by  the  students. 

At  the  Hacklebarney  mines  we  had  a  fine  opportunity  of 
studying  the  characteristic  pod  formation  common  in  mag- 
netite deposits,  a  number  of  these  pods  being  exposed  by 
open  workings  and  a  comprehensive  bird's-eye  view  of 
which  was  to  be  obtained  from  the  top  of  the  hill.  In 
Chester  we  visited  the  mines  of  Cooper,  Hewitt,  &  Co.,  and 
saw  many  interesting  examples  of  underground  work.  On 
Friday,  July  loth,  we  visited  the  Hurd  mine  of  the  Glen- 
den  Iron  Co.,  mentioned  in  a  former  report.  Saturday, 
July  nth,  we  visited  the  new  shaft  of  the  Dickerson  Mine, 
where  the  summer  class  was  held  in  1880,  and  Saturday 
afternoon  we  went  to  Franklin,  where  we  spent  Sunday. 
Monday  morning  we  went  through  the  celebrated  zinc  mine 
of  the  New  Jersey  Zinc  and  Iron  Co.,  and  in  the  afternoon 
of  the  same  day  we  started  for  Pittston,  Pennsylvania, 
where  we  remained  until  Tuesday,  July  22d,  spending  two 
weeks  in  the  study  of  anthracite  mining.  At  Pittston  the 
class  was  divided  into  two  sections,  one  at  the  Barnum  mine 
and  one  at  "  Shaft  Number  Ten,"  both  mines  worked  by 
the  Pennsylvania  Coal  Co.  The  following  scheme  of  study 
was  prepared  for  the  use  of  the  students  and  followed  by 
them  in  their  work.  As  at  Hibernia,  the  students  each  day 
were  assigned  a  place  and  subject  of  study,  and  their  notes 
on  the  same  were  examined  and  marked  in  the  evening. 
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SCHEME  OF  STUDY. 

I.  Driving  of  Gangways. 

Observe  and  describe  general  method  of  blasting  in  driving  a  gangway ; 
modifications  made  necessary  by  cleavage  and  bedding  planes,  and  by  partings, 
beds  of  slate,  etc. 

Describe  boring  tools  used,  drills  (ordinary  and  machine),  depth  of  holes 
bored,  and  time  of  boring  of  each  ;  measure  pitch  of  hole  and  line  of  least  re- 
sistance. Describe  method  of  clearing  holes,  method  of  charging  wet  and  dry 
holes,  making  of  cartridges,  amount  of  powder  used  and  relation  to  line  of 
least  resistance. 

Method  of  tamping  and  precautions  against  accident. 

Firing  of  blasts  with  squib  and  blasting  barrel  or  with  use  of  needle.  Effect 
of  blast,  amount  of  coal  broken  down,  proportion  of  fine  coal  and  dirt  pro- 
duced. 

Sketch  drills,  tamping  bar,  scraper  and  other  tools  used  in  blasting.  Sketch 
drilling  machines.  Make  sectional  drawings  and  plan  of  face  of  gangway  and 
of  breast,  showing  location  of  blast-holes  and  system  of  blasting. 

2.  Mining  of  Coal  and  Robbing  of  Pillars. 

Observe  and  describe  general  arrangement  of  breasts  or  chambers,  noting 
position  and  width  of  entrance,  and  length,  width,  and  general  shape  of  cham- 
ber, thickness  of  breast  and  gangway  pillars,  size  and  location  of  cross  cuts, 
and  number  of  chambers  between  a  pair  of  air-doors.  Also  in  different  mines 
note  the  relation  between  depth  below  surface,  the  character  of  roof  and  of 
coal,  and  the  thickness  of  pillars  and  width  of  breasts. 

Observe  and  describe  the  location  of  blast-holes  with  reference  to  the  nature 
of  the  coal  seam,  its  benches,  partings,  etc.,  and  the  method  of  advancing  the 
breast  in  one  bench  or  two  ;  disposal  of  slate  and  bony  coal,  as  "gobbing  "  and 
by  hoisting  to  surface.  Note  the  organization  of  the  party  in  the  chamber  and 
relations  to  the  company  and  to  each  other. 

Observe  and  describe  handling  of  cars  in  breast  and  loading  of  coal  and 
methods  of  handling  coal  in  breasts  of  steep  pitch.  Observe  and  describe  the 
method  of  robbing  pillars,  support  of  roof  behind  mines,  amount  removed  and 
method  of  removal. 

3.  Handling  of  Coal  and  Underground  Haulage, 

Observe  the  methods  of  breaking  the  coal,  sorting  and  disposal  of  slate  or 
gob.  Dimensions,  capacity,  and  weight  of  car.  Describe  methods  of  haulage, 
noting  number  of  cars  from  each  chamber  and  in  each  trip,  and  organization  of 
trips.  Kind  of  track  in  chamber,  and  in  gangway  or  airway,  grade  and  gauge 
of  tracks,  weight  and  section  of  rail,  switching  devices,  "passing  branch,"  etc. 
Use  of  spraggs,  and  method  of  coupling  cars.  Duties  of  driver  boy  and  runner. 
Number  of  mules  required  and  cars  hauled  under  different  circumstances,  and 
total  number  of  mules  in  mine.  Description  of  underground  locomotive, 
weight,  dimensions,  gauge  of  track,  size  of  cylinders  and  stroke,  diameter  and 
number  of  drivers.     Number  of  cars  and  total  weight  hauled  on  different 
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grades.  Describe  underground  planes,  length,  average  slope,  and  detailed  pro- 
file ;  arrangement  of  tracks,  whether  single  with  passing  switch  midway,  three 
track  or  double  track.  Note  self-setting  latches,  and  weight  and  character  and 
section  of  rail.  Give  plan  of  plane,  noting  curves,  guides,  rollers,  etc.  Sketch 
the  drum  or  sheaves  at  the  top,  giving  dimensions  of  each  and  design  of  the 
brake,  size  of  wire  rope,  and  number  of  cars  hoisted  and  lowered  per  trip  and 
per  shift.  Safety  gates,  safety  switches,  drags,  growlers,  etc.  If  an  engine 
plane  note  the  size  and  character  of  the  engines.  Sketches,  showing  details  of 
construction  of  cars,  switches,  and  turn-tables. 

Describe  hoisting  engines,  dimensions,  speed,  steam  pressure,  valve  motion, 
and  connection  with  drum  whether  direct  or  by  gearing.  Details  of  brake  and 
reversing  gear.  Construction  of  the  drum,  diameter  and  breadth  of  the  same, 
coning  if  any,  number  of  revolutions  per  minute,  and  time  to  hoist.  Note  also 
indicators  or  tell-tales,  speaking-tubes  and  other  signalling  apparatus,  and  sys- 
tem of  signals  used. 

Describe  construction  of  elevator,  cage  or  carriage,  safety-clutch,  bridle- 
chains,  bonnets,  detaching  hooks  or  other  precautions  against  over  winding. 

Note  the  method  of  removing  loaded  cars  from  the  cage,  and  the  return  of 
the  empties.  Note  grading  of  tracks  at  top  and  bottom  of  shaft  to  facilitate 
handling  of  cars.  Note  the  duties  of  the  men  at  the  top  and  bottom  of  shaft  in 
handling  of  loaded  and  empty  cars. 

4.  Ventilation. 

Make  a  sketch-map  showing  the  course  of  air  through  the  mine,  showing  each 
split.  Measure  air  currents  and  give  quantity  of  air  circulating  in  each  split, 
and  inquire  number  of  men  at  work.  Note  methods  of  measuring  air  and 
taking  water  gauge.  Note  dimensions  of  uptake  and  downtake,  of  airways, 
gangways,  and  cross  headings  between  breasts.  Note  also  and  describe  "brat- 
tices," ** air-boxes,"  ** air-bridges"  or  "crossings,"  " slant  batteries,"  single 
and  double  **  air  doors,"  "  safety  doors,"  and  use  of  '*  brattice  cloth." 

Special  methods  of  ventilating  g^angways,  breasts,  and  advance  headings. 

Note  method  of  testing  for  gas,  and  show  on  map  where  it  is  most  abundant. 
Note  also  any  **  blowers  "  of  gas. 

Fan  :  Draw  in  detail.  Give  kind  of  fan,  pressure  or  exhaust,  diameter  of 
fan,  size  and  number  of  blades,  revolutions  per  minute.  Inquire  cubic  feet  of 
air  delivered.  Observe  also  shape  of  casing  and  of  chimney,  bearings  of  fan 
shaft,  size,  journals,  and  methods  of  lubricating  and  of  avoiding  heating. 

Fan^Engine  :  Note  general  characteristics,  size  and  speed,  methods  of  con- 
necting engine  with  fan,  steam  pressure  used  and  cut  off.  Inquire  indicated 
horse  power. 

Furnace  :  Note  size,  arrangement  of  grate-bars,  etc.  Make  sketches  show- 
ing detail  of  construction.  Inquire  coal  consumption  and  cubic  feet  of  air  de- 
livered, its  water  gauge,  and  temperature.  Inquire  also  size  and  depth  of 
upcast. 

Safety  devices  :  Note  any  safety  devices  about  engine,  fan,  or  furnace,  also 
any  supplementary  ventilating  arrangements  and  extra  doors,  etc.,  for  restoring 
and  regulating  the  air  current  in  case  of  the  breaking  down  of  the  fan  or  other 


Digitized  by  VjOOQIC 


SUMMER  SCHOOL  IN  PRACTICAL  MINING.  213 

accidents.  Notice  and  describe  the  "gas  board"  if  any.  Note  mine  regula- 
tions with  regard  to  gas,  make  abstract  of  same  and  give  reason  for  each 
requirement. 

Safety  lamps:  When  used,  and  by  whom.  Kinds,  advantages  and  dis- 
advantages of  each.     Care  of  lamps. 

5.  Drainage. 

Observe  and  describe  the  character  and  location  of  pumps  and  the  general 
system  of  bringing  water  to  them.  Size  of  gutters  and  location  in  gangway  or 
airway,  slope  given  them  for  drainage. 

Pumps:  Note  design  of  "bull,"  "plunger,"  or  " direct-acting "  pumps, 
diameter  and  stroke,  number  of  strokes  per  minute,  valve  motion,  etc. 

Observe  method  of  supporting  and  guiding  rods,  describe  the  bobs,  and  give 
dimensions  and  character  of  column  pipe  and  method  of  supporting  same. 
Calculate  the  weight  of  column  pipe  and  water  contained,  and  the  weight  borne 
by  each  stuU  or  other  support.  Location  of  special  steam  and  compressed-air 
pumps  underground,  and  support  and  covering  of  steam  pipe  and  disposal  of  ex- 
haust steam,  location  of  sumps,  use  of  siphons  if  any.  Describe  water  cars  and 
their  use.  Also  note  bore  holes  for  draining  an  upper  working  into  a  lower 
one,  stoppages  of  same,  and  methods  of  clearing. 

Note  occurrence  of  acid  waters  and  their  effect  on  pumps  and  pump  columns, 
and  methods  of  obviating  same,  e.  g, ,  bronze  valves  and  piston-rods,  wooden 
pipe,  and  wood-lined  iron  pipe.  Note  effect  of  acid  water  on  rails,  miners' 
tools,  boilers,  etc.     Special  rail  sections  for  use  in  mines  with  acid  waters. 

Compute  amount  of  water  pumped  and  note  relative  amount  obtained  from 
different  parts  of  the  mine.  Note  any  surface  work  for  lessening  the  amount 
of  water  coming  into  the  mine,  e,  ^.,  drains,  ditches,  special  channels  for 
streams,  etc. 

Sketch  :  Bull  pump,  plunger  and  lift  pumps,  bobs,  and  details  of  column 
pipe,  pump>rods  and  water  car. 

6.  Timbering. 

Note  method  of  supporting  roof  in  breast  with  props,  size  of  props,  distance 
apart,  method  of  setting  props  and  wedging,  use  of  props  in  robbing  pillars, 
timbering  of  gangways,  timbering  of  shafts.  Note  method  of  timbering  lai^e 
excavations  for  pumps,  for  stables,  and  at  the  foot  of  the  shaft,  use  of  cribs 
under  heavy  roof,  timbering  of  roof-falls,  building  of  brattice,  air-boxes,  and 
stoppings. 

7.    Exploitation. 

Describe  the  general  plan  of  working  the  coal  seam,  including  development 
by  sinking,  driving  of  gangways  and  airways  ;  opening  and  working  of  breasts, 
and  finally  system  of  robbing  pillars.  Make  a  plan  of  several  chambers,  and 
adjacent  airways  and  gangways,  indicating  the  course  of  the  ventilating  cur- 
rents, and  the  transportation  of  the  coal. 

Note  on  sketch  map  of  mine  the  main  lines  of  transportation,  ventilation,  and 
drainage,  and  location  of  hoisting  and  ventilating  shafts  and  pumps. 

Note  the  organization  of  the  underground  working  force  and  the  duties  of 
the  several  officers,  foremen  and  bosses,  and  work  and  duties  of  the  different 
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classes  of  workmen,  viz.,  mine  bosses  and  deputies,  fire  boss,  driver  boss,  miners, 
laborers,  pump  men,  timber  men,  track  men,  and  other  company  men,  drivers, 
runners,  top  and  bottom  men  at  shaft  and  planes,  door  boys,  etc.  Note  rela- 
tions of  men  to  company  and  methods  of  payment  by  month,  by  day,  by  hour, 
and  by  contract,  per  foot  of  gangway,  per  car  of  coal,  etc.  Note  the  method 
of  keeping  time  books,  contract  books,  etc.,  and  sundry  accounts  with  men. 
Make  an  abstract  of  the  ventilation  law  stating  object  of  the  several  require- 
ments of  the  law.  Give  abstract  of  mine  regulations,  comparing  with  above 
and  give  reasons  for  the  several  rules. 

8.    Surface  Works,  Shops  and  Houses. 

Sketch  map  showing  relative  position  of  surface  works,  shafts,  breaker,  en- 
gine and  boiler  houses,  shops,  offices,  dwellings,  and  other  buildings  ;  railroad 
tracks,  switches,  turn-outs,  etc.,  tram-ways  and  roads,  lines  of  steam  and  water 
pipes.  Descriptions  of  above  buildings,  roads,  etc.,  noting  especially  the  loca- 
tion with  reference  to  the  shaft  of  the  hoisting  engine  houses,  of  fan,  of  breaker, 
whether  built  over  or  connected  by  a  trestle,  of  boiler  house,  and  note  precau- 
tions against  fire  and  explosion.  Sketches  showing  arrangement  of  blacksmith's 
shop,  of  machine  shop,  carpenter  shop,  etc.  Description  of  the  method  of 
sharpening  and  tempering  drills,  picks  and  bits  of  machine-borers. 

Work  of  machine  shop,  repairs  to  pumps  and  other  machinery.  Work  of 
carpenter  shop,  making  of  cars  and  repairs  to  the  same,  etc. 

Organization  of  surface  force,  outside  foreman,  weigh-master,  clerk,  en- 
gineer, etc. 

9.    Breaker. 

Note  construction  of  the  dumping  arrangements  at  the  head  of  the  shaft,  and 
follow  the  coal  through  the  breaker,  making  a  scheme  of  treatment.  Note  shape 
and  dimensions  of  screen  bars,  inclination  and  spaces  between  them  ;  slope  of 
shutes,  dimensions  of  the  various  screens — mud  screen,  main  screen,  chestnut 
and  pea  screens,  counter  or  pony  chestnut  and  pony  pea  screens — length,  diam- 
eter, details  of  the  various  segments,  construction  of  axis  bearings  and  driving 
ear,  inclination  of  axis,  construction  of  screen  segment  and  method  of  attach- 
ment, sizes  of  mesh,  and  revolutions  per  minute.  Also  note  the  various  shapes, 
whether  hexagonal,  circular  or  pentagonal,  and  the  single  and  double  jackets. 

Note  diameter  and  breadth  of  face,  shape  and  size  of  teeth,  and  speed  of 
"main"  and  **pony"  rolls.  Arrangement  of  picking  shutes  or  "telegraphs," 
of  slate  shutes,  slope  for  each  size,  connection  with  storage  *'  pockets,"  disposal 
of  culm  and  slate.     Size  and  framing[of  pockets  and  of  lump  or  steamboat  shutes. 

Sketch  gates  at  loading  shutes  for  cars,  noting  culm  grating  and  disposal  of 
culm  and  the  washing  device  if  there  is  one. 

Sketch  arrangement  of  railroad  tracks  for  taking  coal  from  the  breaker.  Note 
the  grades  to  facilitate  handling  of  railroad  cars. 

Note  the  arrangement  of  shafting,  the  mode  of  connection  with  the  various 
screens,  rolls,  etc.,  the  location  of  the  engine,  diameter  and  stroke  and  number 
of  revolutions.  HENRY  S.  MUNROE, 

Adj,  Prof.  Practical  Mining. 

PiTTSTON,  Luzerne  Co.,  Pa., 
July  13,  1885. 
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Instead  of  making  excursions  to  other  mines  by  the  class 
in  a  body,  the  students  were  sent  singly  and  in  small 
squads,  being  distributed  through  a  large  number  of  mines. 
By  this  arrangement  the  students  had  better  opportunity 
for  careful  work,  and  saw  the  mines  visited  under  much 
more  favorable  conditions  than  if  they  went  in  a  body. 
Each  student  was  assigned  a  special  subject  of  study  to  be 
incorporated  in  his  regular  summer  memoir.  By  this  means 
much  valuable  and  interesting  data  was  collected  concern- 
ing the  more  important  mines  of  the  region.  Students 
were  thus  sent  to  the  Central,  Pyne,  and  Woodward  shafts 
of  the  Delaware,  Lackawanna,  and  Western  Coal  Company, 
to  the  Coal  Brook,  Pine  Ridge,  and  Mill  Creek  mines  of  the 
Delaware  and  Hudson  Canal  Company,  to  the  Old  Forge, 
Central,  and  "No.  2"  mines  of  the  Pennsylvania  Coal 
Company,  to  the  Erie  and  Kingston  mines  of  the  Hillside 
Coal  and  Iron  Company,  and  to  the  Briggs  mines  of  the 
Lackawanna  Iron  and  Coal  Company. 

On  Monday,  July  27th,  the  class  re-assembled  at  Scran- 
ton  and  in  the  morning  visited  the  Scranton  Steel  Works, 
where  we  witnessed  the  operations  of  making  Bessemer 
steel  and  of  rolling  I2ofoot  steel  rails  direct  from  the  ingot. 
The  plant  of  these  steel  works  is  of  modern  construction 
and  illustrates  the  latest  and  best  practice  in  the  manufac- 
ture of  steel  rails.  In  the  afternoon  we  visited  the  works 
of  the  Lackawanna  Iron  Company,  where  we  saw  blast- 
furnaces, converters,  and  rolling-mills. 

The  next  day  the  class  started  for  Antrim,  where  a  short 
time  was  devoted  to  bituminous  coal  mining — the  students 
following  the  annexed  scheme  of  study. 

SCHEME  OF   STUDY. 

Driving  of  Headings. 

Describe  method  of  driving  gangways,  cross-headings,  and  back-headings, 
operation  of  **  holing,'  or  undercutting,  and  of  "  shearing "  by  hand  and  by 
machine.  Describe  "Harrison  Mining  Machine"  and  its  work,  as  compared 
with  hand  labor,  advantages  and  disadvantages.  '*  Breaking  down  "  of  coal  by 
powder  or  by  wedges.     Give  inventory  and  sketches  of  hand  and  machine  tools 
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used  in  driving  headings.  Description  of  work,  time  required  for  each  opera- 
tion, undercutting,  shearing,  breaking  down,  loading,  laying  tracks,  etc. 
Number  of  men  required,  and  work  of  each,  length  and  number  of  shifts,  and 
progress  of  work  per  shift  and  per  month.  Note  methods  of  ventilating  and 
draining  headings. 

Mining  of  Coal  and  Robbing  of  Pillars. 

Describe  method  of  undercutting  and  breaking  down  coal  as  above,  noting 
modifications  made  necessary  or  possible  by  greater  width  of  breasts.  Describe 
system  of  mining,  noting  width  of  '*  breasts,"  and  number  of  breasts  in  a 
"range,"  and  the  relation  of  the  breasts  in  a  range  to  each  other,  the  order  in 
which  they  are  worked,  and  the  distance  between  working  faces.  Note  thick- 
ness of  pillars  between  ranges  of  breasts,  and  thickness  of  gangway  pillars. 
Handling  of  coal  and  slate  in  breasts.  Ventilation  and  drainage  in  breasts, 
methods  of  working  breasts  to  the  dip  of  the  coal.  Number  of  men  employed 
in  breast  and  work  of  each,  number  and  weight  of  cars  loaded  per  day.  Pre- 
cautions for  safety  of  men,  inspection  and  propping  of  roof,  regulations  con- 
cerning gas,  if  any.  Method  of  controlling  direction  and  width  of  breasts  and 
preserving  thickness  of  pillars.  Use  of  compass.  Note  "slips "  or  "cleat "  of 
coal  and  inquire  concerning  method  of  laying  out  workings  by  the  slip,  some- 
times used. 

Describe  system  of  robbing,  pillars,  with  sketches  showing  method  of  attack, 
and  details  of  the  work.  Precautions  taken  for  safety  of  men.  Handling  of 
coal  and  slate.  Ventilation  of  workings.  Number  of  men,  their  duties,  length 
of  shifts,  amount  of  coal  obtained  per  shift,  and  percentage  of  the  coal  in  the 
pillars  obtained  in  robbing. 

Underground  Haulage. 

Describe  cars  used,  dimensions,  capacity,  and  weight.  Size  of  wheels, 
manner  of  oiling,  use  of  sprags  or  brakes,  method  of  coupling  cars.  Observe 
and  describe  the  system  of  distributing  empty  cars  and  collecting  loaded  ones. 
Describe  and  compare  different  systems  of  haulage  used, — ^by  mules,  by  loco- 
motive, and  by  wire  rope,  noting  length  of  road  so  operated,  grades,  with  or 
against  load,  number  of  cars  hauled  per  trip  and  per  day.  Number  of  mules 
required  under  different  circumstances,  and  total  number  in  mine.  Describe 
underground  locomotive,  weight,  dimensions,  gauge  of  track,  size  of  cylinders 
and  stroke,  diameter  and  number  of  drivers,  and  number  of  cars  and  total 
weight  hauled  on  different  grades. 

Describe  system  of  wire-rope  haulage,  details  of  driving  engine,  diameter  of 
cylinders,  stroke,  speed,  valve  motion,  and  connection  with  sheaves.  Describe 
construction  of  driving  sheave,  diameter,  speed,  etc.  Note  method  of  sup- 
porting and  guiding  ropes  and  passing  curves,  and  sketch  rollers  and  guide 
sheaves.  Describe  method  of  attaching  cars  to  rope  and  of  detaching  them, 
and  manner  of  crossing  rope  with  cars  when  necessary.  Number  and  total 
we^ht  of  cars  hauled  per  trip,  speed,  and  total  hauled  per  day.  Note  system 
of  signals,  if  any. 

Handling  of  cars  outside,  method  of  dumping,  weighing,  and  inspection  of 
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coal.    Sketches  and  description  of  screens.     Method  of  loading  and  handling 
railroad  cars. 

Ventilation. 

Make  a  sketch  showing  the  course  of  air  through  a  section  of  the  mine,  and 
showing  location  of  doors,  stoppings,  brattice,  crossings,  etc.  Measure  air 
currents  and  give  quantity  of  air  circulating  in  each  split  and  inquire  number 
of  men  at  work.  Note  methods  of  measuring  air  and  take  water  gauge.  Note 
dimensions  of  airways,  gangways,  and  cross  headings.  Note  also  and  describe 
"brattices,"  ** air-boxes,"  "air-bridges,"  or  crossings,  "slant  batteries,"  single 
and  double  "  air-doors."  "safety  doors,"  and  use  of  "  brattice  cloth."  Special 
methods  of  ventilating  gangways,  breasts,  and  advance  headings.  Method  of 
regulating  and  dividing  air  currents. 

Describe  fan,  diameter,  size,  shape,  and  number  of  blades,  revolutions  per 
minute.  Determine  cubic  feet  of  air  delivered  and  water  gauge.  Observe  also 
shape  of  casing  and  of  chimney,  bearings  of  fan  shaft,  size,  journals,  and 
methods  of  lubricating  and  of  avoiding  heating.  Note  general  characteristics 
of  fan  engine,  size  and  speed,  method  of  connecting  engine  with  fan,  steam 
pressure  used  and  cut  off.     Inquire  indicated  horse  power. 

Drainage. 

Describe  different  methods  employed  for  draining  the  mine.  Natural  drain- 
age, grade  and  size  of  ditches  in  gangways.  Special  drainage  levels.  Drain- 
age of  "swamps,"  and  dip  workings  by  syphons,  construction  of  syphon  and 
method  of  operating  same.  Use  of  special  pumps  driven  by  steam  or  com- 
pressed air.  Note  occurrence  of  acid  water  and  its  effect  on  pumps  and  water 
pipe,  and  means  taken  to  obviate  same,  viz. :  bronze  or  wooden  valves,  pistons, 
piston  rods,  wooden  or  wood-lined  pipe,  etc. 

Surface  Works,  Shops,  and  Houses. 

Sketch  map  showing  relative  position  of  surface  works,  engine  and  boiler 
houses,  shops,  offices,  dwellings,  and  other  buildings  ;  railroad  tracts,  switches, 
turn-outs,  etc.,  tramways  and  roads,  lines  of  steam  and  water  pipes.  De- 
scriptions of  above  buildings,  roads,  etc.,  noting  especially  the  location  with 
reference  to  the  mine,  of  the  engine  house,  of  fan,  of  boiler  houses,  and  note 
precautions  against  fire  and  explosion.  Sketches  showing  arrangement  of 
blacksmiths'  shop,  of  machine  shop,  carpenter  shop,  etc.  Description  of  the 
method  of  sharpening  and  tempering  drills,  picks,  and  bits  of  machine  borers. 

Work  of  machine  shop,  repairs  to  pumps  and  other  machinery.  Work  of 
carpenter  shop,  making  of  cars,  and  repairs  to  the  same,  etc. 

Note  the  organization  of  the  underground  and  surface  working  force,  and  the 
duties  of  the  several  officers,  foremen  and  bosses,  and  work  and  duties  of  the 
different  classes  of  workmen,  viz.,  outside  foreman,  weigh-master,  clerk, 
engineer,  mine  bosses  and  deputies,  fire  boss,  miners,  laborers,  pump  men, 
timber  men,  track  men,  and  other  company  men,  drivers,  runners,  door  boys, 
etc.  Note  relations  of  men  to  company  and  methods  of  payment  by  month, 
by  day,  by  hour,  and  by  contract,  per  foot  of  gangway,  per  car  of  coal,  etc. 
Note  the  method  of  keeping  time  books,  contract  books,  etc.,  and  sundry  ac- 
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counts  with  men.  Make  an  abstract  of  the  ventilation  law,  stating  object  of 
the  several  requirements  of  the  law.  Give  abstract  of  mine  regulations,  com- 
paring with  above  and  give  reasons  for  the  several  rules. 

HENRY  S.  MUNROE, 

Adj,  Prof,  Practical  Mining. 
Antrim,  Tioga  Co.,  Pa.,  July  29,  1885. 

On  Friday,  July  31st,  the  class  disbanded.  The  follow- 
ing scheme  was  prepared  to  assist  the  students  in  writing 
their  memoirs.        Respectfully  submitted, 

Henry  S.  Munroe, 
Adj\  Prof,  of  Practical  Mining. 
Columbia  College,  April  21,  1886. 

SUMMER  SCHOOL  OF  PRACTICAL  MINING. 

Memoir. 

Students  of  the  Summer  School  of  Practical  Mining  will  be  required  to  hand 
in  to  the  Professor  of  Engineering,  on  or  before  October  5,  1885,  a  memoir  on 
the  summer  work,  embracing  : 

1.  An  outline  of  the  work  in  the  form  of  a  brief  diary,  showing  how  each 
day  was  occupied  during  the  session  of  the  summer  school. 

2.  A  memoir,  accompanied  by  sketches,  describing  the  different  mines  vis- 
ited in  detail,  and  following  the  requirements  of  the  several  * '  Schemes  of 
Study." 

3.  A  memoir,  on  one  of  the  following  subjects  from  notes  taken  at  one  or 
more  of  the  anthracite  mines  of  the  Northern  Coal  Field,  the  subject  of  the 
memoir  and  the  mine  or  mines  at  which  the  notes  are  to  be  taken  to  be  hereaf- 
ter assigned  to  each  student  individually.  The  memoirs  to  conform  to  the  usual 
requirements  of  the  school  as  to  size  of  paper,  width  of  margin,  etc.  Memoirs 
with  the  sketches  and  drawings  to  be  bound  neatly  with  title  and  name  of 
writer  on  the  back.  The  sketches  as  far  as  possible  to  be  on  sheets  of  paper  or 
tracing  cloth  the  same  size  as  the  memoir  paper.  If  possible  secure  tracings  of 
actual  working  drawings  and  maps.  In  such  case  the  binder  should  be  in- 
structed to  fold  such  large  tracings  and  bind  them  with  the  memoir. 

4.  The  maps  and  computations  of  the  mine  surveys  executed  at  Hibemia 
are  to  be  handed  in  at  the  same  time  as  the  memoir,  viz.,  Oct.  5,  1885.  Each 
student  is  required  to  hand  in  a  transcript  of  the  survey  notes,  and  a  full  set  of 
plats  and  sections  as  required  in  the  scheme.  These  survey  reports  are  not  to 
be  bound  with  the  memoir  but  handed  in  separately. 

The  special  Anthracite  Memoir  will  be  upon  one  of  the  following  subjects  : 

Shaft  Sinking. 
Location  of  shaft :  Preliminary  considerations  locating  the  shaft.     Explora- 
tions and  borings.     Information  obtained  in  the  working  of  other  veins,  on  the 
same  or  adjoining  properties.     Railroad  and  transportation  facilities. 
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inking  of  shaft :  Specifications  for  contracts.  Bids.  Preparatory  work. 
Sinking  plant,  hoisting,  pumping,  and  ventilating  appliances,  air  compressors, 
shops. 

Sinkittg  through  sand :  Method  of  sinking,  system  of  timbering,  use  of 
spiling  and  retaining  boards.  Disposal  of  water.  Amount  of  water.  Diary 
of  work  of  sinking,  including  all  accidents  and  delays. 

Sinking  through  rock  :  Method  of  sinking  and  sinking  plant.  Diary  of 
work. 

Timbering  of  shaft :  Method  of  timbering,  with  sketches  showing  notching 
of  timbers,  division  of  shaft,  guides,  pump>rods,  and  supports  of  pumps  and 
column  pipe.  Also  timbering  of  gangways  at  landings  and  bottom  of  shaft. 
Diary  of  work. 

Hoisting:  Cages,  including  "safety  clutch,"  "bridle  chains,"  "bonnets," 
"detaching  hooks,"  "keeps,"  "gates."  Method  of  running  cars  on  and  off 
cage,  and  of  fastening  them.     Grading  of  tracks  at  top  and  bottom. 

Hoisting  engims  :  Dimensions,  speed,  and  details  of  construction.  Details 
of  brake  and  reversing  gear.  Construction  of  drum.  Indicators,  tell-tales 
and  other  signalling  apparatus.     Details  of  foundations. 

Shaft  Tower  or  poppet-head  :  Construction,  system  of  bracing  and  anchoring. 
Sheaves. 

Pumps :  Details  of  construction  of  pumps,  column,  pump-rods,  bobs,  etc. 
Installation  of  pumps. 

Pumping  engine  :  Design  and  details  of  construction,  foundations,  and  con- 
nection with  pump  rods. 

Cost  of  shaft :  Cost  of  sinking,  contract  price  and  extras,  company  work. 
Cost  of  timbering.  Cost  of  pumps,  pump-rods,  column  pipe,  and  pumping 
engines,  and  installation  of  same.  Cost  of  hoisting  engines,  cages,  and  instal- 
lation and  foundation.     Cost  of  engine  house  and  other  surface  buildings. 

Drawings  :  i.  Sketch  map  showing  by  surface  and  underground  contours, 
the  configuration  of  the  coal  seam,  dip,  basins,  etc.,  and  their  relation  to  the 
surface.  2.  Sections  of  shaft,  showing  hoistways,  airway,  and  pumpway,  and 
installation  of  pumps,  pump-rods,  column-pipe,  fan,  and  its  connection  with 
the  shaft,  and  shaft  house  at  top.  3.  Details  of  timbering  of  shaft  and  of  tim- 
bering in  the  coal  seams  near  the  shaft.  4.  Details  of  pumps,  columns,  pump- 
rods,  bobs,  etc.  5.  Drawings  of  cage  and  of  standard  mine  car.  Details  of 
"keeps,"  gates,  etc.  6.  Drawing  of  shaft-tower,  and  of  engine  house,  show- 
ing roof  and  foundation. 

Handung  of  Coal. 

Handling  of  coal  in  brecuts  :  Description  and  details  of  mine  car,  loading  of 
cars,  grade  and  character  of  tracks  in  breasts  and  conditions  affecting  the  same. 
Handling  of  cars  in  breasts  of  steep  pitch,  devices  for  controlling  cars  on  steep 
grades,  and  methods  of  hauling  cars  up  steep  grades.  Other  methods  of  hand- 
ling coal  in  breasts  of  steep  pitch,  sheet-iron  shutes,  buggy  roads,  battery 
breasts,  etc. 

Transportation  to  main  gangways  :  Distribution  of  empty  cars  and  collec- 
tion of  loaded  ones.  Organization  of  trips,  number  of  cars  hauled  at  once  and 
per  per  day.     Number  of  mules. 
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Counter^gangways^  and  other  branch  roads  and  their  use. 

Gravity-planes  and  engine  shpes  :  Planes,  length,  average  slope  and  de- 
tailed profile,  arrangement  of  tracks,  latches,  guides,  rollers,  safety  gates, 
drags.  Details  of  drum  or  sheaves  at  the  top,  details  of  brake  and  size  of 
wire  rope.  Number  of  cars  hoisted  per  trip  and  per  shaft.  If  an  engine 
plane,  note  size  and  character  of  the  engines. 

Haulage  in  main  gangways  :  Description  of  road,  character  of  track,  aver- 
age grade  and  profile  of  tracks.  Organization  of  Trip.  Track  repairs. 
Accidents  and  delays.  Duties  of  driver  boy  and  runner,  use  of  spraggs  and 
methods  of  coupling  cars.  Number  of  mules  required  and  cars  hauled  under 
different  circumstances.  Total  number  of  mules. in  mine.  Underground  loco- 
motive, weight,  dimensions,  gauge,  size  of  cylinders  and  stroke,  number  of 
drivers  and  diameter.  Number  of  cars  and  total  weight  hauled  on  different 
grades.  4 

Handling  of  cars  at  top  and  bottom  of  shaft :  Arrangement  of  tracks  at  top 
and  bottom  of  shaft  and  grading  of  tracks  to  facilitate  handling  of  loaded  and 
empty  cars.     Number  of  men  and  their  duties. 

Hoisting:  Cages,  details  of  construction,  including  "safety  clutches," 
*'  bridle  chains,"  "  bonnets,"  **  detaching  hooks,"  "  keeps,"  **  gates,"  and  fas- 
tening of  cars  on  cage.     Details  of  hoisting  engine  and  drums. 

Handling  of  coal  and  slate  in  the  breaker  :  Separation  of  slate  from  coal,  on 
platform  and  in  picking  shutes.  Construction  and  inclination  of  shutes  and 
telegraphs  for  slate  and  coal  of  different  sizes.  Construction  and  framing  of 
pockets  for  prepared  coal. 

Transportation  to  market :  Dimensions,  weight,  capacity,  and  details  of  con- 
struction of  the  different  types  of  railway  cars  used,  and  advantages  of  each 
type.  Method  of  loading  cars,  arrangement  of  tracks  and  switches  at  breaker 
to  facilitate  handling  of  cars.  Inspection,  weighing,  and  shipping  of  coal. 
Transportation  to  market. 

Transshipment  of  coal :  Methods  of  handling  coal  at  terminus,  and  along 
line  of  road,  different  methods  of  unloading  cars,  relative  advantages  of  each. 
Coal-docks,  and  methods  of  loading  and  unloading  canal  boats,  lighters,  and 
other  vessels. 

Water  transportation  :  Description  of  boats  used  for  transporting  coal,  size, 
capacity,  and  cost.  Canal  boats,  lighters,  sailing  vessels  for  coast  trade  and 
steam  colliers  for  foreign  trade.  Amount  of  coal  carried  per  trip,  and  number 
of  trips  per  year. 

Cost  of  handling  and  transportation  :  Including :  i.  Cost  of  loading  mine 
cars,  with  coal  and  slate.  2.  Cost  of  distributing  empty  cars  and  making  up 
trips.  3.  Cost  of  haulage  on  main  gangways.  Haulage  by  mules  and  by  loco- 
motives compared.  4.  Cost  of  handling  at  top  and  bottom  and  of  hoisting 
coal,  slate  included.  5.  Cost  of  transportation  by  rail,  including  total  cost  to 
market  and  cost  per  ton-mile.  6.  Coal  of  transshipment  by  different  systems. 
7.  Cost  of  water  transportation.     [All  cost  to  be  per  ton  of  coal.] 

Drawings  :  I.  Standard  mine  car,  and  details  of  underground  track,  frogs, 
switches,  latches,  turntables,  etc.  2.  Underground  plane,  plan,  profile,  details 
of  sheaves  or  drum,  and  support  of  same,  brake,  guides,  rollers,  switches, 
latches,  and  safety  devices.    3.  Drawings  of  cage  and  details  of  safety  devices 
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and  keeps.  4.  Shaft  tower.  5.  Standard  railroad  cars  for  different  kinds  of 
service.  6.  Coal  pockets  ;  drawings  of  best  types  of  pockets  for  local  trade 
and  for  coal  for  railroad  use.  7.  Coal  docks,  general  plan  of  shipping  docks  at 
terminus  of  railroad.  (The  docks  may  be  shown  by  photographs  if  desired, 
details  to  be  given  in  drawings.) 

Ventilation. 

Fan  :  Describe  fan,  diameter,  number,  shape,  and  size  of  blades,  revolutions 
per  minute,  details  of  casing,  shape  and  dimensions  of  spiral,  double  walls, 
etc.,  and  details  of  exit  and  inlet  openings.  Bearings  of  fan  shaft,  journals, 
methods  of  lubricating  and  of  avoiding  heating.  Measure  cubic  feet  of  air  de- 
livered and  velocity  in  uptake  and  as  near  fan  as  possible,  take  water  gauge  at 
fan  door,  and  in  mine  if  possible.  Compute  efficiency  of  fan,  by  following 
formulae. 

v« 
h  =  — 
g 
V  =  tangential  velocity  of  tips  of  blades,  in  feet  per  second, 
h  =  theoretical  dynamic  head  of  air,  due  to  velocity  of  fan. 
g  =  32  2  ft. 

h  — h'  =  h" 
h'  =  height  of  air  column  in  feet,  used  in  overcoming  resistance  of 

mine,  =  water  gauge  in  inches  x  65. 
h"  =  theoretical  dynamic  head  left  to  give  velocity  of  exit. 

v'  =  V2gh" 
v'  =  theoretical  velocity  of  exit. 

Q  =  Av' 
A  =  minimum  area  of  outlet  to  fan. 
Q  =  theoretical  quantity  of  air  delivered. 

—  =  efficiency  of  fan. 

Q 

Q'  =  actual  quantity  of  air  delivered,  best  measured  in  the  several 
splits. 

Measure  temperature  of  air  on  surface,  at  bottom  of  downcast  and  in  upcast, 
and  give  depth  of  shafts,  and  calculate  correction  due  to  differences  in  weight 
and  volume.  Examine  outlet-area  of  fan,  and  note  differences  in  velocity  of 
current  in  different  parts,  if  any. 

Fan  engine  :  Note  general  characteristics,  dimensions,  and  speed,  connection 
with  fan,  steam  pressure,  and  cut-off  determine  or  inquire  indicated  horse  power 
and  compare  with  horse  power  consumed  by  air  current  =  Q.  x  (h'  plus  h'"). 

H    0808. 

h"'=  dynamic  head  to  produce  current  found  in  upcast. 
v"'=  velocity  of  current  in  upcast. 
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Installatum  of  fan  :  Note  position  of  fan,  connection  with  air  shaft,  protec- 
tion against  fire,  etc. 

Furnace  :  Details  of  construction,  dimensions,  arrangement  of  grate  bars, 
area  and  height  of  upcast.  Measure  temperature  of  upcast  near  furnace  and  at 
top,  and  determine  amount  of  air  discharged.     Fuel  consumed  per  day. 

Distribution  of  air:  Describe  general  course  of  air  through  mine,  number 
of  splits,  where  made.  Measure  air  currents  and  determine  quantity  of  air  cir- 
culating in  each  split.  Methods  of  controlling  relative  amounts  in  each  split. 
Note  dimensions  of  downcast  and  upcast,  airways,  gangways  and  cross  head- 
ings ;  construction  and  use  of  "regulators,"  "brattices,"  ** air-boxes,",  "air 
bridges,"  or  "crossings,"  "  slant  batteries,"  single  and  double  " doors,"  "safety 
doors,"  use  of  "  brattice  cloth."  Note  special  methods  of  ventilating  gangways, 
breasts  and  advance  headings. 

Amount  of  air  required :  Note  number  of  men,  boys,  mules,  lamps,  loco- 
motives, and  other  sources  of  vitiation,  and  inquire  what  allowance  is  made  for 
each.  Note  occurrence  of  fire  damp,  and  blowers  of  gas,  and  location  in  the 
mine,  whether  persistent  or  soon  exhausted,  and  source,  whether  from  roof, 
from  coal,  or  from  the  bottom.  Inquire  additional  amount  of  air  in  each  split 
on  account  of  gas.  Note  duties  of  fire  boss  and  powers,  compare  ventilation 
law  and  mine  regulations  on  the  subject. 

Safety  devices  :  Note  any  safety  devices  about  engine,  fan,  or  furnace,  also 
any  supplementary  ventilating  arrangements,  extra  doors,  etc.,  for  restoring  and 
regulating  the  air  current  in  case  of  stoppage  of  fan,  or  other  accident.  Safety 
lamps,  kind  used,  care  of  lamps,  when  used  and  by  whom. 

Accidents  :  Describe  any  recent  accidents,  mine  fires,  or  explosions  of  fire- 
damp, when  they  occurred  and  how  caused.  Means  taken  to  remedy  the  dam- 
age done  and  to  guard  against  similar  occurrences. 

Cost  of  ventilation  :    Cost  of  ventilating  plant  and  running  expenses. 

Drawings  :  i.  Fan,  drawings  showing  details  of  construction  of  fan  and  con- 
nection with  air  shaft,  in  plan,  elevations,  and  sections.  2.  Furnace,  plan  and 
sections  showing  details  of  construction  and  connection  with  upcast.  3.  Tra- 
cing of  mine  maps  showing  stoppings,  air-doors,  crossings,  brattices,  etc.,  in  red; 
and  course  of  circulation  of  air  in  mine,  the  different  splits  being  distinguished 
by  differently  colored  arrows.  4.  Drawings  showing  construction  of  "  bratti- 
ces," "air-boxes,"  "air-bridges,"  or  "crossings,"  "slant  batteries,"  "air- 
doors,"  and  "stoppings." 

Drainage. 

Source  of  the  water  :  Note  probable  source  of  water  in  mine,  give  section  of 
overlying  rocks  and  note  porous  or  water-bearing  strata  in  the  same.  Note 
surface  topography  and  relations  to  the  rocks  overlying  the  coal.  Note  the 
location  and  extent  of  the  outcrop  of  the  water-bearing  strata  and  probable  ex- 
tent of  country  which  might  be  drained  by,  note  pressure  of  quicksands  or  water- 
bearing gravels  over  coal,  note  presence  of  streams,  swamps,  or  other  surface 
waters  and  their  relation  to  the  outcrop  of  the  coal  or  to  the  outcrop  of  porous 
and  water-bearing  strata  over  the  coal.  Note  occurrence  of  fissured  rocks, 
whether  produced  by  the  working  of  the  coal  seams  or  otherwise.  Note  the 
presence  of  abandoned  or  flooded  workings  in  the  vicinity. 
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Means  of  lessening  wetter :  Note  surface  works  for  draining  swamps  or 
diverting  streams.  Note  adit  levels  for  draining  upper  workings.  Note  under-* 
ground  dams  or  pillars  of  coal  to  keep  out  water  from  adjoining  workings.  Note 
"  tubbing  "  or  water-tight  lining  of  shafts  to  keep  out  surface  waters. 

Drainage  of  mine  workings  :  Note  location  of  shaft  with  respect  to  the  basins 
of  coal  worked  and  different  methods  adopted  in  each  case  for  bringing  water 
to  the  main  pumps.  Grade  of  gangways,  size  of  water  ditches,  and  cleaning  of 
same.  Note  method,  of  draining  dip  workings,  by  hand  pumps,  special  steam 
or  compressed-air  pumps,  siphons,  or  bore  holes  to  lower  workings. 

Acid  waters  :  Note  occurrence  of  acid  waters,  and  their  effect  on  pumps 
and  pump  columns  and  methods  of  obviating  same,  ^.^.,  bronze  or  wooden 
valves,  piston  rods,  pistons,  etc.,  wooden  pipe  or  wood-lined  iron  pipe.  Note 
effect  of  acid  water  on  rails,  miners'  tools,  boilers,  etc.  Special  rail  sections  for 
use  in  mines  with  acid  waters. 

Pumps  :  Describe  pumps,  pump-rods,  bobs,  column  pipe,  etc. ,  and  method 
of  supporting  the  same,  calculate  weight  of  column  pipe  and  water  contained 
and  weight  borne  by  each  stuU  or  other  support,  calculate  weight  of  pump  rod 
and  corresponding  weight  of  water  raised  at  each  stroke,  and  compare  with  the 
weighting  of  the  balance  bob  to  equalize  work  of  engine  on  up  and  down  stroke. 
Note  diameter  and  stroke  of  pumps,  and  number  of  strokes,  calculate  amount 
of  water  pumped  and  maximum  capacity  of  pumps.  Note  relative  amount  com- 
ing from  different  parts  of  the  mine,  and  compare  total  weight  of  water  with 
weight  of  coal  hoisted.  Note  duties  of  engineer  and  pump  man,  packing  of 
pumps  and  other  work  required. 

Pumping  engine  :  Describe  in  detail  the  **buU"  pump  or  other  pumping 
engine,  diameter,  stroke,  valve  motion,  and  connection  with  pump  rods,  founda- 
tions of  engine,  etc. 

Special  pumps:  Note  design  of  special  steam,  compressed-air,  or  hand 
pumps,  used  under  ground.  The  support  and  covering  of  steam  pipes  and  dis- 
posal of  exhaust  steam. 

Cost  of  pumping  :  Cost  of  pumping  plant  and  installation,  and  cost  of  pump- 
ing.    Duty  of  pumps. 

Drawings  :  I.  Drawing  of  shaft  showing  installation  of  pumps  and  pumping 
engines.  2.  Tracing  of  mine  map  showing  lines  of  drainage,  location  of  special 
pumps,  siphons  and  bore  holes,  and  of  main  pumps,  showing  also  position  of 
surface  streams,  swamps,  etc.,  and  of  adjoining  workings  which  may  be  flooded, 
or  likely  to  become  so,  location  of  dams,  and  thickness  of  pillars  of  coal  between 
adjoining  properties.  3.  Details  of  pumps,  column  pipe,  pump-rod,  and  bobs. 
4.  Details  of  pumping  engine.     5.  Drawings  of  water  car  and  bucket. 

Mechanical  Preparation  of  Coal. 

Screening  :  Note  construction  of  the  dumping  arrangements  at  the  head  of 
the  shaft,  and  follow  the  coal  through  the  breaker,  making  a  scheme  of  treat- 
ment. Note  shape  and  dimensions  of  screen  bars,  inclination  and  spaces  be- 
tween them  ;  slope  of  shutes,  dimensions  of  the  various  screens — mud  screen, 
main  screen,  chestnutand  pea  screens,  counter  or  pony  chestnut  and  pony  pea 
screens — ^length,  diameter,  details  of  the  various  segments,  construction  of  axis 


Digitized  by  VjOOQIC 


224  SUMMER  SCHOOL  IN  PRACTICAL  MINING. 

bearings  and  driving  gear,  inclination  of  axis,  construction  of  screen  segment 
and  method  of  attachment,  sizes  of  mesh,  and  revolutions  per  minute.  Also 
note  the  various  shapes,  whether  hexagonal,  circular,  or  pentagonal,  and  the 
single  and  double  jackets. 

Crushing  :  Describe  construction  of  crushing  rolls,  diameter,  breadth  of  face, 
speed,  shape  and  size  of  teeth,  and  method  of  replacing  worn  and  broken  teeth. 
Proportion  of  difiFerent  sizes  of  coal  and  of  culm  obtained  from  each  roll.  Note 
how  proportion  of  different  sizes  can  be  changed  according  to  demands  of 
market. 

Separation  of  slate  :  Note  the  separation  of  slate  on  the  platform  and  in  the 
different  picking  shutes  before  and  after  crushing  of  coal.  Describe  mechanical 
slate  pickers,  note  total  amount  of  slate  separated  and  remaining  in  the  pre- 
pared coal.  Note  amount  of  coal  rejected  •  with  slate.  Obtain  if  possible 
assays  of  slate,  bony  coal,  and  coal,  showing  relative  amount  of  ashes  in  each. 

Construction  of  breaker:  Describe  framing  of  breaker,  construction  of 
pockets,  lighting  of  breaker,  window  area,  use  of  artificial  light,  location  of  en- 
gines, belts,  gearing,  shafting,  etc.     Precautions  against  fire. 

Loading  and  inspection  of  coal :  Describe  the  different  types  of  railroad  cars 
used  and  methods  of  loading  the  same,  noting  method  of  separating  culm  from 
prepared  coal  and  describe  gates  at  loading  shutes.  Note  inspection  and 
weighing  of  coal  and  shipping  of  same. 

Coal  wcute  :  Estimate  or  inquire  the  amount  of  coal  left  in  the  mine  in  pil- 
lars, not  saved  by  robbing,  and  lost  by  crushes  and  squeezes.  Also  the  amount 
of  fine  coal  sent  out  of  the  mine  and  separated  in  the  breaker,  and  finally  the 
amount  of  fine  coal  made  in  the  breaker  in  the  operation  of  crushing  and 
screening. 

Cost :  Give  cost  of  breaker  and  machinery  in  detail  if  possible,  and  cost  of 
preparing  coal. 

Drawings  :  I .  Vertical  sections  and  plan  of  breaker,  showing  framing,  loca- 
tion of  railroad  tracks,  and  arrangement  of  screens,  rolls,  picking  shutes,  tele- 
graphs, conveyors,  elevators,  and  pockets.  2.  Plan  and  side  elevation  of  tip, 
bar  screens,  and  platform,  and  details  of  same.  3.  Rolls,  plan  and  cross  section, 
howing  rolls  and  installation  of  same.  Details  of  teeth,  bearings,  gearing,  etc., 
4.  Mud  screen,  main  screen,  and  counter  and  pony  screens,  plan  and  end  view 
of  each,  and  details  of  segments,  of  axis  and  bearings,  etc.  5.  Plan  of  picking 
floors  showing  screens  and  picking  shutes.  6.  Plan  and  cross  section  of  pockets, 
showing  framing  and  construction,  and  details  of  loading  shutes  and  culm 
grating. 

HENRY  S.  MUNROE, 

Adj,  Prof  Practical  Mining. 

PiTTSTON,  Luzerne  Co.,  Pa., 
July  21,  1885. 
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REPORT  ON  THE  SUMMER  SCHOOL  IN 
SURVEYING. 

Prof,  Wtn.  P.  Trowbridge  : 

Dear  Sir  :  I  have  the  honor  to  make  the  following  report 
on  the  second  session  of  the  Summer  School  of  Surveying 
held  last  summer  at  Litchfield,  Conn.  In  selecting  a  place  for 
the  summer  school  it  was  recognized,  first,  that  the  locality 
must  above  every  thing  else  be  perfectly  healthful  and  free 
from  any  suspicion  of  malaria.  Next  it  was  thought 
desirable  that  the  place  should  be  cooler  than  New  York. 
Both  of  these  considerations  pointed  to  a  place  at  some 
distance  from  the  city.  Among  the  places  suggested, 
Cooperstown,  New  York,  and  Litchfield,  Connecticut, 
seemed  to  offer  the  greatest  uumber  of  advantages.  The 
preference  was  finally  given  to  Litchfield,  because  it  was 
found  that  at  Cooperstown  accommodations  for  so  large  a 
body  of  students  could  be  had  only  in  the  town  itself,  in 
which  case  the  work  of  surveying  would  have  had  to  be 
done  partly  in  the  streets  of  the  town  and  partly  about  a 
mile  and  a  half  from  the  village.  There  was  also  found  to 
be  in  the  vicinity  of  Cooperstown  a  very  large  proportion  of 
wooded  land,  and  many  fine  country  seats,  improved  and 
highly  cultivated  land,  both  of  which  would  oppose  ob- 
stacles to  the  students'  work  and  lesson  the  available  area 
for  their  surveys. 

At  Litchfield  a  boarding-house  of  suflScient  size  to  ac- 
commodate the  class  was  found  about  two  and  a  half  miles 
from  town,  with  surroundings  admirably  adapted  to  the 
work  proposed.  In  this  vicinity  there  was  a  large  propor- 
tion  of  cleared  land,  mostly  pastures  and  meadows,  and 
with  but  a  small  proportion  occupied  by  crops  likely  to  be 
injured  by  students  in  their  work.  The  wooded  land,  also, 
was  so  located  as  to  interfere  but  little  with  the  work.  In 
addition  to  this  the  topographical  features  of  the  country 
were  such  as  to  give  great  variety  to  the  surveys  of  the 
students,  and  abundant  practice  under  most  favorable  con- 
ditions. 
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Board  and  lodging  for  the  students,  and  rooms  for 
lectures  and  office  work,  and  for  the  storage  of  instruments, 
were  secured  at  Mr.  Horatio  Benton's.  This  was  a  large 
boarding-house,  with  rooms  especially  arranged  for  summer 
guests,  and  with  ample  accommodation  for  all  our  needs. 
Mr.  Benton  was  highly  recommended  as  a  host,  and  his  ex- 
perience in  entertaining  large  numbers  of  guests  during 
previous  seasons  seemed  to  warrant  the  selection  of  his 
house  as  a  most  desirable  head-quarters,  entirely  apart  from 
the  advantages  offered  by  the  surrounding  country  for  our 
surveys. 

In  some  respects  the  selection  proved  to  be  unfortunate. 
Mr.  Benton  is  an  old  man,  irascible,  and  of  domineering 
character,  and,  as  it  proved,  somewhat  deficient  in  tact, 
at  least,  so  far  as  his  relations  with  the  students  were 
concerned.  An  occurrence,  harmless  enough  in  itself,  was 
magnified  out  of  all  proportion  to  its  importance  by 
his  manner  of  treating  it.  A  midnight  prank  of  a  few  of 
the  students,  directed  principally  against  some  of  the  less 
popular  members  of  the  class,  was  taken  as  a  personal 
affront  by  Mr.  Benton.  Instead  of  bringing  the  matter  to 
the  notice  of  the  professor  in  charge,  he  had  warrants 
issued,  before  sunrise,  for  the  arrest  of  the  students,  and  it 
was  not  until  these  warrants  had  been  served,  and  over  a 
a  dozen  students  placed  under  arrest,  that  my  attention  was 
called  to  the  matter.  The  warrants  were  so  drawn,  either 
intentionally,  or  otherwise,  as  to  involve  costs  to  the  amount 
of  several  hundred  dollars,  besides  which  Mr.  Benton  de- 
manded a  large  indemnity  himself.  Under  the  circum- 
stances, especially  as  it  was  found  that  there  had  been  no 
damage  to  property,  and  that  nearly  all  the  men  arrested 
were  innocent  of  any  connection  with  the  disorder,  it  was 
decided  best  to  allow  the  matter  to  come  to  trial,  in  spite 
of  the  scandal  thereby  occasioned.  The  result  proved  the 
wisdom  of  this  course.  The  students  were  all  acquitted, 
and  the  costs  had  to  be  paid  by  the  town.  The  sympathy 
of  the  people  of  Litchfield  was  with  the  students,  and  Mr. 
Benton's  course  was  severely  condemned  by  his  neighbors. 
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The  difficulty  of  finding  accommodations  increases  with 
the  size  of  the  classes.  A  single  house  as  large  as  Mr.  Ben- 
ton's is  rarely  to  be  found.  Even  at  Mr.  Benton's  a  part  of 
the  class  had  to  find  accommodation  at  neighboring  farm- 
houses. Hotels  large  enough  for  the  class,  in  desirable 
localities,  will  generally  be  in  a  town  of  some  size,  when  the 
surroundings  will  not  be  well  adapted  to  the  work  of  the 
class,  and  even  if  well  situated  are  likely  to  be  filled  with 
other  guests,  making  accommodations  more  expensive  and 
producing  complications.  It  is  proposed,  therefore,  in  the 
coming  summer  to  try  the  experiment  of  camping  out  in 
tents  or  barracks. 

The  interference  between  the  Summer  School  of  Survey- 
ing and  the  Summer  School  of  Mechanical  Engineering, 
mentioned  in  the  report  of  the  President  last  year,  is  much 
to  be  regretted.  As  the  two  classes  occur  in  the  same 
summer,  and  as  attendance  on  surveying  is  required,  while 
the  other  class  is  an  optional,  the  class  in  mechanical  engi- 
neering must  suffer,  in  spite  of  the  fact  that  the  surveying 
was  purposely  placed  at  the  end  of  the  summer,  so  that  it 
would  be  possible  for  the  student  to  attend  both  classes. 
To  overcome  this  difficulty  it  is  suggested  that  surveying 
be  made  optional  to  students  of  the  first  class,  and  that 
among  the  number  applying  such  men  be  selected  as  are 
without  conditions,  preference  being  given  to  those  who 
propose  to  attend  the  Summer  School  of  Mechanical  Engi- 
neering the  following  year. 

Under  the  authority  given  by  the  trustees  the  following 
temporary  assistants  were  appointed  for  the  work  of  the 
Summer  School : 

Robert  Van  Arsdale  Norris,  '85, 
John  Howell  Janeway,  Jr.,  '86, 
Henry  Dunning  Conant,  '86. 

The  assistants  added  largely  to  the  efficiency  of  the  in- 
struction, and,  indeed,  without  them  it  would  have  been 
impossible  to  carry  on  the  work  of  the  School,  with  so  large 
a  class,  on  the  plan  of  operations  adopted.  The  number  of 
instruments  being  limited,  it  was  necessary  to  have  them 
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all  in  use  at  the  same  time,  thus  increasing  the  number  of 
surveys  in  progress,  and  making  the  course  less  progressive, 
both  of  which  conditions  increased  the  labor  of  the  instruc- 
tors. For  example,  at  one  time  some  students  were  engaged 
in  levelling, ;  and  others  in  the  preparatory  adjustments  of 
their  instruments  under  the  charge  of  Mr.  Janeway  ;  others 
were  adjusting  transits;  and  others  engaged  in  reading 
angles  under  Mr.  Conant ;  others  again  were  running 
traverses  or  surveying  mining  claims  under  Mr.  Norris ; 
while  other  squads  were  making  topographical  surveys  with 
the  plane-table,  under,  the  direction  of  the  Professor,  who 
had  in  addition  to  exercise  a  general  superintendence  over 
the  work  of  the  whole  class.  Later  the  work  of  the  instruc- 
tors became  even  more  complicated,  as  the  number  of 
different  surveys  going  on  at  the  same  time  increased.  The 
assistants  also  proved  most  useful  in  the  preliminary  work, 
in  getting  the  instruments  and  rooms  ready  for  work,  and 
in  making  the  preliminary  surveys  as  checks  on  the  accuracy 
of  the  students'  work. 

The  following  students  attended  the  Summer  School  of 
Surveying  as  required  by  statute : 


E.  AgramontCy 
J.  C.  Agramonte, 
W.  H.  Aldridge, 
H.  M.  Bell, 
H.  P.  Bellinger, 
J.  D.  Berry, 
J.  R.  Bien, 
A.  L.  Bums, 
E.  Z.  Bums, 
W.  C.  Butler, 
E.  D.  Church, 
H.  M.  Cole, 
J.  S.  Cox,  Jr., 
H.  G.  Darwin, 
C.  H.  Davis, 
E.  Frankfield, 
S.  E.  Gage, 


New  York  City. 
New  York  City. 
Brooklyn,  N.  Y. 
Staunton,  Va. 
Elizabeth,  N.  J. 
Newnan,  Ga. 
New  York  City. 
Brooklyn,  N.  Y. 
Lockport,  N.  Y. 
Paterson,  N.  J. 
Brooklyn,  N.  Y. 
Jersey  City,  N.  J. 
New  York  City. 
Glen  Ridge,  N.  J. 
Brooklyn,  N.  Y. 
New  York  City. 
Flushing,  L.  L 
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A.  M.  Heinsheimer, 

A.  W.  Jenks, 

B.  J.  T.  Jeup, 
A.  Laist, 

L.  Mc  I.  Luquer, 
H.  S.  Mackaye, 
H.  C.  Mannheim, 
J.  R.  Marsh, 
J.  A.  Moorcroft, 

E.  L.  Newhouse, 
H.  P.  Nichols, 
L.  H.  Norton, 

H.  H.  Porter,  Jr., 
J.  A.  Primelles, 

C.  C.  Restrepo, 
G.  S.  Rice, 

G.  Rowland, 

L.  H.  Rutherford, 

J.  G.  Scligman, 

F.  P.  Sherwood, 
F.  M.  Simonds, 
J.  A.  Staunton, 
A.  Stevens, 

F.  W.  Tower, 

G.  F.  D.  Trask, 
W.  L.  Tyler, 

J.  L.  Warner, 
P.  O.  Wels, 
W.  R.  Wharton, 


New  York  City. 
Grand  Rapids,  Mich. 
Brooklyn,  N.  Y. 
Cincinnati,  Ohio. 
Bedford,  N.  Y. 
New  York  City. 
Brooklyn,  N.  Y. 
Muncie,  Ind. 
Toledo,  Ohio. 
Philadelphia,  Pa. 
New  York  City. 
Bridgeport,  Conn. 
New  York  City. 
Puerto  Principe,  Cuba. 
Medellin,  U.  S.  of  Columbia;  S.  A. 
New  York  City. 
New  York  City. 
New  York  City. 
New  York  City. 
New  York  City. 
New  York  City. 
Syracuse,  N.  Y. 
Hoboken,  N.  J. 
New  York  City. 
New  Brighton,  S.  I. 
Brooklyn,  N.  Y. 
New  York  City. 
New  York  City. 
New  River,  Va. 
Total,  46. 


Of  this  number  twelve  were  members  of  the  present  fourth 
class,  who  had  not  completed  their  work  the  previous  sum- 
mer, or  who  had  been  found  deficient  therein.  A  number 
of  conditioned  men  were  excluded  from  attendance  on  the 
Summer  School,  and  two  men  who  were  entitled  to  come 
absented  themselves.  The  exclusion  of  part  of  the  condi- 
tioned men  was  made  necessary  by  the  fact  of  there  being 
an  insufficient  number  of  instruments  ;  and  the  exclusion  of 
these  men  seemed,  moreover,  justifiable  for  two  reasons : 
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First,  conditioned  men  are  less  likely  to  pass  their  delin- 
quent examinations  if  the  time  required  for  preparation, 
and  especially  that  just  before  the  examinations,  is  occupied 
with  surveying  work ;  and  second,  that  many  of  these  con- 
ditioned men  do  not  intend  to  come  back  to  the  School,  or 
are  so  heavily  conditioned  that  they  must  in  any  case  fall 
back  into  a  lower  class,  with  which  they  will  have  the 
opportunity  of  taking  the  surveying  work  in  due  time. 

The  result  has  proved  that  the  above  position  was  well 
taken.  Of  thirty-one  conditioned  men  thirteen  were  allowed 
to  join  the  surveying  class,  and  eighteen  were  debarred 
from  attendance.  Of  the  eighteen  men  who  were  debarred, 
but  one  has  been  able  to  go  on  with  his  class,  seven  have 
been  obliged  to  repeat  the  second  year,  and  ten  have  left 
the  School.  Of  the  thirteen  conditioned  men  who  were 
given  permission  to  attend,  about  half  were  unable  to  finish 
their  surveying  work,  being  obliged  to  suspend  operations 
in  order  to  prepare  themselves  for  examination.  The  with- 
drawal of  these  men  seriously  interfered  with  the  work  of 
others  who  were  working  in  the  same  squads  with  them, 
and  introduced  serious  complications  into  the  work  of 
organizing  the  surveys  during  the  last  two  weeks  of  the 
School.  It  was  thought  best,  however,  to  excuse  these  men 
from  further  attendance,  and  they  were  even  advised  to  go ; 
and  it  is  doubtful  whether  they  would  have  been  able  to  go 
on  with  their  class  this  year  had  they  tried  to  complete 
their  surveying  work. 

The  following  surveys  and  exercises  were  required  of 
each  student.  The  men  worked  as  last  year  in  squads  of 
two  men  each,  the  system  of  small  squads  being  extended 
even  to  the  work  with  the  plane-table,  and  with  very  great 
advantage. 

1.  Exercises,  by  the  class  in  a  body,  for  determining 
length  of  pace,  and  practice  in  pacing. 

2.  Survey  of  a  field  by  pacing  sides  and  diagonals,  with 
the  use  of  dis^onal  and  rectangular  offsets  for  detail. 

3.  Exercises  in  sketching  contour  lines,  at  first  from 
relief  models,  and  afterward  on  the  ground.     Two  exam- 
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pies,  of  average  difficulty  were  staked  out  on  the  ground, 
the  levels  of  stations  being  given,  and  the  students  required 
to  locate  the  contours  and  other  topographical  details  by 
sketching,  aided  by  pacing. 

4.  Exercises  in  chaining  known  distances  over  level  and 
sloping  ground,  and  in  the  construction  of  right  angles  and 
parallel  lines  with  the  chain. 

5.  Exercises  in  ranging  straight  lines  with  sight  poles,  in 
open  country,  past  obstacles,  between  inaccessible  points, 
by  random  lines,  etc. 

6.  Exercise  in  reading  compass  bearings  on  the  sides  and 
diagonals  of  a  regular  polygon,  for  practice. 

The  above  six  exercises  and  surveys  were  made  by  the 
class  in  a  body,  under  the  immediate  supervision  of  the 
professor  and  his  assistants,  and  served  as  an  introduction 
to  the  more  difficult  surveys  which  followed,  in  which  the 
students  worked  in  squads,  over  larger  areas,  and  were 
necessarily  thrown  more  on  their  own  resources. 

7.  Survey,  with  compass  and  chain,  of  a  farm  of  about 
twenty  acres,  including  location  of  roads,  fences,  and  farm 
buildings,  and  the  correction  of  bearings  for  local  attraction, 
the  computation  of  latitudes,  departures,  and  area,  and  the 
making  of  a  plot. 

8.  Adjustment  of  the  hand-level,  and  exercise  in  levelling. 

9.  Topographical  survey,  on  the  rectangular  plan,  the 
lines  being  run  with  the  compass  and  chain,  and  the  levels 
determined  with  the  hand-level.  Minor  details  by  pacing 
and  sketching.  A  finished  map  of  the  area  surveyed  was 
required  of  each  student. 

ID.  Adjustments  of  the  transit. 

11.  Measurements  of  angles.  As  an  exercise  for  practice 
in  the  use  of  the  transit,  and  before  undertaking  more  dif- 
ficult surveys  with  that  instrument,  each  squad  was  required 
to  make  three  or  four  sets  of  readings  of  each  angle  of  a 
triangle,  each  set  including  six  repetitions. 

12.  Determination  of  the  true  meridian  by  observation 
with  the  transit  on  polaris. 

13.  Traverse  of  a  polygon  of    about    twelve  sides,  the 
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angles  being  repeated,  and  the  sides  measured  with  a  25o-(t. 
steel  tape,  with  allowances  computed  for  catenary,  tempera- 
ture, and  inclination,  computation  of  ordinates  and  abscissas, 
and  a  plat. 

14.  Adjustment  of  telemeter  wires  and  measurement  of 
known  distances  with  the  telemeter. 

15.  Azimuth  traverse  of  a  polygon  with  distances  by 
telemeter  readings. 

16.  City  survey. — Exercise  in  laying  out  city  lots,  and  in 
determining  exact  position  of  house  and  fence  lines.  Re- 
port and  plot. 

17.  Adjustments  of  the  wye-level. 

18.  Line  of  levels,  about  one  mile  in  length,  with  determi- 
nation of  the  levels  of  stations  100  feet  apart,  and  of 
bendees. 

19.  Plane  table  survey. — Each  squad  of  two  men  was  re- 
quired  to  make  a  survey  of  about  70  acres,  on  a  scale  of 
1 :  1000,  sufficiently  large  to  demand  careful  and  accurate 
work.  The  work  included  the  determination  of  all  topo- 
graphical details,  natural  and  artificial,  with  the  location  of 
contours  20  feet  apart. 

20.  U.  S.  mineral  survey,  with  the  solar  compass,  of  a 
mining  claim  150  feet  by  1,500,  complying  in  all  details  with 
the  requirements  of  the  Land  Office,  and  with  the  instruc- 
tions of  the  Surveyors-General. 

21.  Hydrographic  survey. — For  this  survey  the  squads 
were  increased  to  six  men,  and  each  squad  was  required  to 
survey  about  30  acres,  making  about  250  soundings,  each 
sounding  being  located  by  two  transits. 

The  mining  claim  survey  was  required  of  the  students  of 
mining  engineering  only,  and  the  hydrographic  survey  of 
the  students  of  the  civil  engineering  course. 

The  importance  and  necessity  for  carefully  kept  note- 
books, containing  a  clear  and  accurate  record  of  the  work 
done,  cannot  be  too  much  insisted  on  in  surveying.  The  prac- 
tice of  examining  and  marking  note-books  daily,  inaugu- 
rated in  the  Summer  School  of  Practical  Mining,  was  adopted 
also  for  the  surveying  class  with  very  great  success. 


Digitized  by  VjOOQIC 


SUMMER  SCHOOL  IN  SURVEYING.  233 

As  was  the  case  last  year,  accurate  work  was  required  of 
the  students  in  their  surveys.  While  the  work  of  surveying 
was  done  in  term  time,  in  the  afternoons  only,  and  with 
frequent  interruptions,  the  time  and  the  conditions  of  work 
did  not  permit  this  requirement  to  be  enforced.  Rigorous 
accuracy  is  even  now  not  insisted  upon,  except  in  one  or 
two  surveys,  but  the  requirements  in  this  respect  are  such 
as  to  ensure  the  work  being  done  honestly,  with  care,  and 
by  the  proper  methods.  Preliminary  surveys  are  made  so 
that  the  work  of  the  students  can  be  checked  at  frequent 
intervals,  making  it  possible  to  detect  promptly  and  to 
locate  any  serious  error,  so  that  the  student  is  not  required 
to  repeat  the  whole  survey,  but  simply  that  part  in  which 
the  mistake  has  been  made.  The  student,  finding  that  any 
carelessness  in  manner  or  method  of  doing  the  work  is 
promptly  detected,  is  encouraged  to  greater  care,  while  at 
the  same  time  he  is  not  discouraged,  nor  is  his  time  wasted 
in  doing  again  and  again  work  with  which  he  feels  himself 
already  familiar,  and  which  he  has  already  done  with  the 
required  degree  of  care  and  accuracy. 

With  the  requirement  of  accurate  work  the  temptation  to 
dishonest  practices  is,  of  course,  increased,  and  the  lazy 
student  will  seek  to  avail  himself  of  the  work  of  others 
wherever  he  can.  Such  practices  are,  however,  almost  sure 
to  be  discovered,  and  it  is  to  be  hoped  that  means  may  be 
found  to  prevent  them  entirely  in  the  future.  A  dishonest 
surveyor,  chemist,  or  engineer  can  do  himself,  his  pro- 
fession,  and  his  employers  incalculable  mischief  and  dam- 
age, and  such  practices  in  a  professional  school  cannot  be 
too  strongly  condemned  nor  too  carefully  guarded  against. 
In  order  to  lessen  the  temptation  to  dishonest  work  the 
surveys  of  each  squad  are  as  far  as  possible  made  inde- 
pendent of  all  others.  This,  of  course,  throws  much  more 
work  on  the  professor  and  his  assistants  in  their  preliminary 
and  check  surveys,  but  until  a  higher  code  of  ethics  prevails 
among  students  than  at  present,  this  extra  work  will  be 
necessary. 

In  a  previous  communication  the  necessity  for  more  in- 
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struments,  and  for  repairs  and  alterations  to  those  now  in 
the  possession  of  the  department,  was  pointed  out.  In 
another  communication  the  desirability  of  securing  more 
permanent  assistants  was  urged.  Both  of  these  wants  have 
been  met  by  recent  resolutions  of  the  board  of  trustees  and 
their  committees,  and  the  prospect  for  continued  improve- 
ment in  the  course  of  surveying  with  these  added  facilities 
is  most  encouraging. 

Respectfully  submitted, 

Henry  S.  Munroe, 
Adj.  Prof,  of  Surveyings  etc. 
New  York,  April  21,  1886. 


REPORT   ON    THE    SUMMER    SCHOOL    IN    ME^ 
CHANICAL  ENGINEERING. 

Prof  W.  P.  Trowbridge  : 

I  have  the  honor  to  submit  to  you  the  report  of  the 
Eighth  Summer  Class  in  Mechanical  Engineering  at  the 
shops. 

Recurring  as  this  work  does  every  summer,  with  the 
same  objects  and  the  same  methods,  it  is  impossible  to  add 
much  in  the  way  of  new  features  of  the  work.  The  arrange- 
ment of  examinations  and  the  earlier  date  of  Commence- 
ment this  year  admitted  of  an  earlier  beginning  of  work, 
and  the  class  assembled  on  the  morning  of  June  ist.  The 
Delamater  Iron  Works,  at  West  13th  Street  and  the  North 
River,  offered  us  the  same  hospitality  and  privileges  as  in 
previous  years,  and  our  entire  visit  was  confined  to  those 
works.  The  same  method  of  clinical  instruction  was  pur- 
sued as  in  former  years,  the  class  assembling  in  a  less  noisy 
comer  of  the  yard  for  a  preliminary  conference  before 
studying  at  the  tool  or  process  itself.  While  this  method 
IS  the  easiest  for  the  instructor,  and  is  the  only  one  where 
the  class  is  large,  I  observe  a  tendency  on  the  part  of  some 
of  the  learners  to  consider  the  talk  the  principal  feature. 
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and  that  their  duty  is  done  if  they  have  been  present  at 
that.  This  is  to  reverse  the  real  idea,  which  puts  primary 
stress  on  the  study  of  the  thingy  the  talk  about  it  being  of 
subsidiary  consequence. 

There  was  less  work  than  usual  in  progress  in  some  of 
the  shops  this  year,  the  business  depression  affecting  work 
in  these  departments  very  unfavorably.  On  some  accounts, 
however,  the  tools  being  idle,  their  anatomy  could  be  more 
readily  studied  than  when  the  students  would  be  in  the  way 
of  hurried  workmen.  The  dull  season  was  also  utilized  to 
rebuild  certain  furnaces  and  other  apparatus,  which  the  stu- 
dents could  inspect.  The  foundry  was  in  full  operation, 
however,  and  as  profitable  for  study  as  ever,  and  the  con- 
tract work  was  brisk  and  active.  The  class  this  year  was 
particularly  ambitious.  In  spite  of  the  demand  made  on 
the  vacation  time  by  the  Summer  School  in  Surveying,  and 
which  I  felt  last  year  was  such  a  barrier  to  the  continuance 
of  this  class,  I  was  obliged  this  year  to  apply  the  test  of 
competition,  as  there  were  more  than  twenty  men  who 
sought  to  go  with  me.  Twenty  is  the  maximum  number 
which  it  is  convenient  to  take  with  me,  and  those  are 
chosen  from  any  greater  number  who  may  apply  by  giving 
the  first  chances  to  those  who  have  passed  all  examinations 
without  conditions  into  the  third  year  of  their  course. 
More  than  the  maximum  twenty  applied  this  year,  and  the 
discrimination  had  to  be  made.  Last  year,  it  will  be  re- 
called that  the  class  was  much  smaller,  and  there  was  no 
occasion  to  make  such  a  selection.  I  still  made  the  conces- 
sion to  the  shortened  vacation  of  visiting  but  on6  establish- 
ment, and  keeping  the  students  only  three  full  weeks.  The 
class  separated  on  Friday,  June  19th,  with  warm  expres- 
sions of  the  benefit  which  had  been  derived. 

I  feel  inclined,  therefore,  to  modify  somewhat  the  adverse 
views  expressed  in  the  summary  of  the  work  of  the  previous 
summer,  in  view  of  the  success  of  the  work  of  the  past 
summer.  I  suppose  the  course  will  be  maintained  as  long 
as  the  demand  for  it  by  the  students  will  warrant  the 
sacrifice  of  time  and  labor  which  it  entails  at  the  end  of  a 


Digitized  by  VjOOQIC 


236  SUMMER  SCHOOL  IN  MECHANICAL  ENGINEERING, 

season's  toil.  We  were  particularly  fortunate  in  the  cool- 
ness of  the  weather  during  the  visit,  which  was  of  great 
help  in  preventing  the  decay  of  interest  in  a  voluntary 
undertaking.  For  the  present,  therefore,  I  make  no  rec- 
ommendations affecting  the  School,  but  leave  this  report  in 
your  hands. 
An  outline  of  study  and  a  roll  of  class  are  appended. 
Very  respectfully, 

F.  R.  HUTTON, 
Adj.  Prof.  Mechanical  Engineering. 
Columbia  College,  October,  1885. 


MECHANICAL  ENGINEERING. 

SUMMER  CLASS. 

SCHOOL  OF  MINES,  COLUMBIA  COLLEGE. 

NECESSARY  OUTFIT 

One  pair  outside  calipers  (4  inches). 

One  brass-bound  rule  (2  feet)  graduated  to  1-16  inch. 

One  pair  blue  drilling  overall-pants. 

One  note-book  (3x6  inches  or  over),  pencil  or  stylograph. 

PLAN  OF  STUDY. 

Each  student  will  attend  with  note-book  at  the  appointed  shop,  from  nine 
to  four. 

He  will  study  closely  and  critically  the  machinery,  tool,  or  process  which  has 
been  for  that  day  the  topic  of  the  clinical  lecture  by  the  instructor,  taking  full 
notes  and  illustrating  them  with  free-hand  sketches,  with  dimensions  in  all 
CASES.  Where  the  object  is  inaccessible  (e.  g. ,  roof -trusses)  estimate  dimensions 
by  eye,  and  write  "  approx."  under  the  title. 

Students  will  also  seize  every  opportunity  to  draw  and  describe  all  details  of 
engines  and  machinery  in  process  of  construction  which  are  accessible  to  meas- 
urement. Such  are — boilers,  pistons,  cross-heads,  cranks,  pillow-blocks,  valves, 
wheel-arms,  connecting-rods,  eccentrics,  stubs,  governors,  walking-beams,  gal- 
lows-frames, propellers,  paddle-wheels,  and  such  engine  castings  as  valve-cham- 
bers, cylinders,  bed-plates,  etc. 

It  is  intended  that  these  note-books  shall  be  the  first  of  that  series  which  every 
engineer  will  have,  containing  memoranda  and  "studies  "  of  parts  of  machinery 
and  constructions  to  which  he  may  refer  in  his  practice.  It  would  be  well 
in  the  evening  of  each  day  to  work  over  the  sketches  of  the  day  at  home  into  a 
clean  note-book  for  more  permanent  preservation. 
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OUTLINE  OF  COURSE  OF  STUDY. 

I.   BOILBRS. 

Describe  the  boilers  :  size,  shape,  and  length  ;  how  set ;  grates  ;  domes  ; 
tubes  and  flues  ;  size  and  height  of  chimneys  ;  courses  of  gases  from  fire  ;  diame- 
ter and  length  of  steam  pipe  ;  joints  ;  support ;  lagging.  Feed-pipe ;  feed- 
heater  ;  blow-off  pipe ;  sizes  ;  valves  and  apparatus.  Gauges.  Pressures. 
Boilers  over  heating  furnaces. 

Study  position  of  boilers  with  respect  to  : 
(i)  Coaling  and  removal  of  ashes. 

(2)  Delivery  of  smoke. 

(3)  Condensation  of  steam. 

(4)  Danger  from  fire  and  explosion. 

(5)  Superintendence. 

2.  Engines. 

Kind  :  size  of  cylinders  ;  Rpm.,  stroke,  piston  speed  ;  point  of  cut-off  ;  mech- 
anism ;  fly-wheel  structure ;  steam  and  exhaust  pipe ;  lubrication  of  cylinders 
and  bearings  ;  governors  ;  condensers. 

Study  position  of  engines  with  respect  to  : 
(i)  Distribution  of  power. 

(2)  Ease  of  attendance,  etc. 

(3)  Duties  of  engineer. 

3.  Distribution  of  Power. 
Sizes,  speeds  of  main  belt ;  sizes  of  main  pulleys  ;  sizes,  speeds,  and  location 
of  main  shafts  ;  couplings  ;  hangers  :  forms,  intervals  and  lubrication. 
Motion  to  shafts  at  angles  ;  use  and  structure  of  counter-shafts. 
Pulleys  :  Sizes,  faces,  arms,  securing,  oiling,  clasp-pulleys,  guide-pulleys. 
Belts  :  Kind,  sizes,  speeds,  lacings,  shifters,  tighteners,  open  and  crossed. 
Other  transmissianst  by  rope,  chain,  universal  joints,  flexible  shafting,  etc. 

4.  Machinery  for  Handling  Heavy  Work, 
travelung  cranes. 
Support  of  rails ;  trussing  of  crane-girders  ;  spans  ;  speed  of  lift  and  of 
travel ;  speed  of  driving  rope,  capacity  ;  gearing  and  tackle  used  ;  proportions 
of  parts  ;  method  of  driving  and  controlling  crab. 

pivot  CRANES. 

Location ;  span  ;  height  ;  bracing ;  foundation  ;  structure  and  movement  of 
bu^[y  ;  hoisting-gear  ;  capacity  and  speed  of  lift ;  men  required.  Power  cranes, 
motions  and  control. 

hoist  and  TACKLING. 

Situation  ;  dimensions  ;  capacity  ;  construction  ;  handling. 

TELEGRAPHS. 

Fixed  and  pivoted.     Trolleys  and  capstans. 

5.  Carpenter  and  Pattern  Shop. 
Study  wood-working  and  machine-tools. 
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Saws  :  Slitting  cross-cut,  band  and  jig.     Lathes,  speed  and  swing. 
Planers,  Matchers  :  Bed,  carriage  and  speeds,  feeds  and  capacities  of  each. 
Study  hand-tools — what  are  they  and  how  used  ? 
Shrink-rules  ;  glues  and  varnishes  and  their  preparation. 
Division  of  patterns,  dowels,  core-prints,  and  core-boxes,  draught. 
Draw-irons,  system  of  storage  of  patterns. 
Elements  of  expense  of  patterns. 

6.  Iron  Foundry. 

Size,  shape,  structure,  foundations,  lining  of  cupolas. 

Capacity,  charging,  lift,  mixtures,  starting  fires,  tapping,  dropping  out. 

Blast,  pressure,  how  introduced,  kind  of  blower. 

Ladles  :  Form,  size,  structure,  handles,  tipping-gear. 

Sands  :  Green,  dry,  facings,  core-material,  forming  and  baking.     Washes. 

Flasks  :  Cope,  drag  or  nowel,  loam  casting,  sweepings,  core-lathe,  cleaning 
pickling  castings,  rumbles. 

Study  processes  of  moulding,  forming  gates,  and  supporting  cores. 

Study  processes  of  casting,  skimming,  avoiding  shrinkage  strains  and  ex- 
plosions. 

Notes  times  necessary  and  economy  of  close  casting. 

Brass  Foundry. — Alloys,  moulds,  furnaces,  and  crucibles. 

7.  Forging. 

Heavy. — Furnaces,  blast,  hammers,  anvils,  and  foundations. 

Cranes  :  Support,  adjustment,  and  control. 

How  large  forging  is  built  up  and  conipleted.  Porter  bar,  time  and  men 
required.     Upsetting,  cutting  off. 

Light. — Forges,  kinds  of  fuel  and  fires,  blast. 

Hammers  :  Steam  and  power. 

Hand'toob  :    Sledges,    hammers,    anvils,    tongs,   swages,   chisels,   flatters, 

fullers. 

Processes  :  Heating,  fluxes,  welding,  upsetting,  scarfing. 

Tongue,  scarf  and  butt  welds.  Drawing  down,  bending,  cutting  ofif,  punch- 
ing in  small  bars. 

Tempering  and  forging  of  steel. 

Flanging  of  plate — anvils,  mauls,  vises,  fires,  etc. 

Economy  from  close  forging. 

Copper  Shop. — Brazing,  galvanizing,  spinning,  peining,  babbitting. 

8.  Boiler  Shop. 
Shearing,  bevelling,  marking,  punching,  drilling,  boring,  bending  of  plate. 
Riveting,  by  hand  and  machine,  drifting,  reaming,  calking,  expanding  tubes, 
cutting  ofif  and  heading  over. 
Times  required  in  each  process. 

9.  Metal- Working  Machine  Tools. 
Lathes — Drills — Vertical  lathes  and  boring  machines.     Bolt  threaders  and 
nut  tappers. 
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Planers — Shapers — Slotters. 
Milling  machines,  gear  cutters,  profilers. 

Emery  wheels  and  grindstones,  speed  at  surface.     Buffing  wheels. 
Study  : 
(i)  Motions  of  tool  and  work.     How  produced.     Back-gear,  cone-pulleys, 
quick  returns.     Rmp.  and  speed. 

(2)  Centring  and   chucking.      Time   required.     Forms   of  chucks,    face- 
plates, dogs  and  drivers,  steady  rests. 

(3)  Cutters — Forms,  temper,  cutting  edges,  spring,  nature  and  weight  of 
chips,  inaccessible  places.     Rotary  cutters. 

(4)  Tool-rests  and  holders — motions,   methods  afcd  directions  of    feed, 
depth  of  cut,  time  to  finish  one  square  foot. 

(5)  Boring  bars  and  heads,  star  wheels. 
Roughing  and  finishing-cut.     Water  finish. 

10.  Bench  Work  or  Fitting. 

Hammers  :  Chipping  by  cold  and  cape  chisels. 

FiUs  :  Bastard,  smooth,  dead  smooth,  second  cut,  safe  edges — Sections, 
draw-filing.  Grinding,  surfacing,  marking,  scraping.  Tapping  and  pipe- 
fitting  by  hand  and  machine,  dies  and  stocks. 

II.  Floor  Work  or  Erecting. 

Ratchet,  hand  and  breast  drills  ;  fly  and  twist  drills. 

Portable  boring  bars,  mills  and  drills.     Extensible  and  flexible  shafting. 

Standing  bolts,  socket  nuts,  wrenches. 

12.  Supply  and  Tool  Rooms. 

Contents,  system,  repairs,  gauges. 

13.  Drawing  Room  and  Office. 

Equipment  and  labor.  Time-keeping.  Account  system.  Paying.  Shop 
rules.     Contract  system.     Superintendence.     Helper  system.     Laborer. 

14.  General  Engineering  Features. 

Sketch  a  ground  plan  of  the  plant  (dimensions  by  paces) ;  prepare,  also, 
ground  plans  of  each  shop,  showing  position  of  each  tool  in  it,  with  yard  spaces 
and  areas  around  each  tool  noted. 

Study  Principles  of  Arrangement  of  Buildings  with  Respect  to  : 

(i)  Transmission  of  power. 

(2)  Progress  of  work  through  the  shops. 

(3)  Superintendence. 

(4)  Ease  of  shipment  goods. 

Study  Structure  of  Buildings  with  Respect  to  : 

(1)  Solidity  to  uphold  shafting,  etc. 

(2)  Foundations  and  roof-trusses,  floors,  etc. 
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(3)  Combustibility  in  case  of  fire. 

(4)  Windows,  lighting  and  ventilation. 

(5)  Convenient  arrangement  of  tools. 

F.  R.  HUTTON, 
Adj,  Prof,  Mechanical  Engineerings 

School  of  Minis,  N.  K 

Roll,  1885. 
Aldridge,  A.  L,  Burns,  E,  L.  Bums,  Church,  Cole,  Davis,  Heinsheimer, 
Jeup,  J.  Lahey,  R.  Lahey,  Moorcraft,  Restrepo,  Rowland,  Rutherford,  Stan- 
ton, Stevens,  Tower,  Warner,  Wels. 


REPORT  ON  SUMMER   SCHOOL   IN  PRACTICAL 

GEODESY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  transmit  herewith  my  report  on  the 
Summer  School  in  Practical  Geodesy,  The  class  began 
work  on  June  i,  1885,  at  the  observatory.  Here  two  weeks 
were  spent  in  teaching  the  class : — 

(i)  To  make  observations  for  time  and  latitude  with  the 
sextant  and  artificial  horizon,  and  to  reduce  such  ob- 
servations. 

(2)  To  make  star  observations  for  time  with  transit  instru- 
ment, and  to  reduce  the  results. 

(3)  To  make  observations  with  barometer,  psychrometer, 
and  thermometer,  for  determining  height  of  observa- 
tory above  level  of  49th  Street,  and  to  reduce  the  re- 
sults. 

(4)  To  make  observations  .of  angles  with  the  sextant. 

(5)  To  make  observations  of  angles  with  our  8-inch  theod- 
olite (direction  instrument),  provided  with  micrometer- 
microscopes,  including  determination  and  correction 
for  "  error  of  run." 

(6)  To  make  observations  of  angles  by  the  method  of 
repetitions. 

On  June  i6th,  the  class  reported  to  me  at  Cooperstown, 
where  the  following  indicated  field  work  was  accom- 
plished: 
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(i)  Measurement  of  the  base  line  of  the  Otsego  Lake  Sur- 
vey, and  reduction  of  the  results. 

(2)  Measurement  of  angles  of  the  tertiary  triangulation 
about  the  base  line. 

(3)  New  stations  selected,  and  new  triangulation  effected 
on  the  lake,  according  to  the  suggestion  of  Mr.  An- 
drews, of  the  State  Survey  Office. 

(4)  Barometric  determination  of  the  heights  of  several 
important  points  above  surface  of  the  lake. 

(5)  Difference  in  level  between  railroad  turn-table  and  a 
mark  on  the  lake,  by  wye-level.  This  connects  the 
lake  surface  with  the  levelling  of  the  railroads. 

(6)  Measurements  of  angles  by  direction  instruments  in 
the  secondary  triangulation  back  of  the  lake.  One  of  the 
instruments  used  was  loaned  to  me  by  the  U.  S.  Coast 
Survey  Office  at  Washington.  This  instrument  had  a 
graduated  circle  twenty  inches  in  diameter,  and  was 
provided  with  three  micrometer-microscopes. 

The  work  of  the  triangulation  of  the  Otsego  Lake  region 
has  now  been  completed,  except  the  direct  connection  with 
the  State  Survey  triangles.  The  stations  necessary  to  be 
occupied  to  make  this  connection  are  so  far  apart  (some  35 
miles),  that  it  is  not  considered  practicable  to  go  on  with 
the  work  in  that  direction  for  the  present.  The  class  dis- 
banded on  July  15th. 

I  enclose  letters  received  from  the  State  Survey  Office  in 
1884.  '^he  work  suggested  in  the  letters  was  accomplished 
by  this  class.  Respectfully  submitted, 

J.  K.  Rees, 
Professor  Geodesy  and  Practical  Astronomy. 

Columbia  College,  May  i,  1886. 

New  York  State  Survey, 

Albany,  May  12,  1884. 
Professor  %  K,  Rees: 

Dear  Sir: 

I  have,  in  accordance  with  your  request,  examined  the 
field  notes  of  the  survey  made  under  your  direction  by  the 
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students,  including  the  measuring  of  a  base  and  making  a 
triangulation  of  Otsego  Lake.  I  referred  the  notes  to 
Assistant  Horace  Andrews  for  a  detailed  report,  which  is 
herewith  transmitted,  and  in  which  I  fully  concur.  I  earn- 
estly hope  you  will  fully  complete  the  work  and  connect  it 
with  the  State  Survey  stations.  As  you  have  but  a  few 
students  this  year,  would  it  not  be  a  good  time  to  observe 
the  long  lines  necessary  for  this  connection  ?  In  such 
work,  a  small  number  only  can  be  employed. 

I  hope  to  see  your  Summer  School  of  Geodesy  go  steadily 
forward.  A  comparison  of  your  survey  of  Otsego  Lake 
with  the  old  outline  given  in  the  maps  will  show  to  any  one 
the  value  of  your  results. 

Very  truly  yours, 

James  T.  Gardiner, 

Director. 

N.  Y.  State  Survey  Office, 
Albany,  May  lo,  1884. 

James  71  Gardiner^  Esq,^  Director  New  York  State  Survey  : 

Dear  Sir  :  In  compliance  with  your  directions,  I  have 
examined  the  progress  sketch  of  triangulation  and  field 
notes  submitted  to  your  inspection  by  Mr.  J.  K.  Rees, 
Director  of  Columbia  College  Observatory,  and  represent- 
ing the  results  of  the  work  of  his  class  at  the  Summer 
School  of  Geodesy. 

The  great  care  taken  in  base  measurement  could  have 
been  expected  to  give  more  accordant  results  between  the 
first  and  second  measurement.  Perhaps  this  difference  is 
due  to  the  very  high  temperature  of  the  apparatus  at  the 
time  of  measurement.  It  would  have  been  advisable  in  the 
second  measurement  to  have  joined  on  to  some  of  the  stubs 
set  during  the  first,  thus  giving  a  better  means  of  judging 
of  the  precision  of  the  results.  It  seems,  however,  that  the 
mean  value  of  the  two  results  would  have  a  probable  error 
of  only  about  y^r-Vinr  ^^  ^^^  length  of  the  base,  which  for 
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all  practical  purposes  to  which  the  tfiangulation  may  be  put 
would  be  sufficiently  small' 

Regarding  the  angle  measurements  of  the  triangulation, 
it  is  difficult  to  form  a  very  exact  opinion  without  consid- 
erable labor  in  tabulating  the  results  and  forming  abstracts. 
I  would  recommend  that  such  abstracts  be  made  either  in 
the  field,  which  is  the  preferable  plan,  or  as  a  first  step  in 
the  reduction  of  the  notes  in  the  office.'  The  elements  for 
reducing  eccentric  stations,  etc.,  should  be  carefully  pre- 
served, and  all  resulting  corrections  entered  in  the  abstract 
of  horizontal  angles.  I  can  find  no  record  of  the  distance, 
as  one  of  the  elements  in  reducing  eccentric  stations  at 
"  Tower  "  and  "  Camp  Columbia.** ' 

It  would  appear  from  a  few  triangle  closures  that  the 
mean  angle-error  is  about  +  5",  which  is  as  good  as  could 
reasonably  be  expected  with  instruments  reading  to  15''  and 
with  sights  of  only  one  or  two  miles.  With  a  mean  error 
of  +  ^"  the  error  in  distance  could  not  increase  very  rap- 
idly,  and  the  side  **  Drake-Clarke  "  should  not  have  an  error 
exceeding  xr.foij^.  It  would  be  well  at  the  main  stations, 
where  the  sights  are  of  considerable  length,  to  employ  bet- 
ter instruments  than  ordinary  engineers'  transits,  and  to 
confine  the  hours  of  observation  to  those  times  when  the 
signals  appear  steady.^  Unless  heliotropes  are  absolutely 
necessary  their  use  will  be  apt  to  increase  the  error  of  angle 
measurement.*  It  is  to  be  hoped  that  Mr.  Rees  may  find  it 
convenient  to  thus  occupy  the  few  stations  connecting  the 
Otsego  Lake  work  with  the  side  "  East  Hill-Summit,"  and  to 
extend  his  small  triangulation  eastward  from  the  base-line 
as  far  as  station  "  Burton.'*  A  thorough  check  would  thus 
be  had  on  the  results  of  the  entire  work,  a  check  which 
would  be  especially  desirable  where  the  results  of  so  many 
observers  are  to  be  combined. 

The  manner  in  which  the  small  trangulation  is  connected 
with  the  base-line  is  especially  worthy  of  commendation. 

To  perfect  the  connection  between  the  small  triangulation 
and  the  side  "  Drake-Clarke,*'  a  station  might  be  placed 
nearly  opposite  "  Tower  "...     to  strengthen  the  con- 
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nection  between  the  side  "  Camp  Columbia  Tower  *'  and  the 
work  lying  to  the  north,  which  is  now  only  made  by  the 
triangle  "  C.  Columbia-Tower-Morris."  *  It  would  be  well  to 
take  angles  to  the  Cooperstown  churches  from  at  least  three 
stations,  to  guard  against  possible  errors  arising  from  mis- 
taken identity  of  points,  etc.  A  great  many  other  objects 
could  doubtless  be  thus  located  by  three  or  more  cuts  if  ad- 
visable, and  their  positions  would  add  to  the  interest  and 
value  of  the  survey. 

Very  respectfully  yours, 

Horace  Andrews, 

Assistant  N.  K  State  Survey. 

Notes  on  Mr.  Andrews*  Letter. 

1.  The  base-line  was  remeasured  during  the  summer  of  1885,  the  measurement 
giving  about  a  mean  between  the  measurement  of  1882  and  1883.  This  will 
reduce  the  probable  error. 

2.  The  abstract  books  are  being  prepared,  and  now  that  the  work  on  the  lake 
is  finished,  the  reductions  will  be  made  as  fast  as  possible. 

3.  The  distances  referred  to  were  in  the  records  and  shown  on  the  sketches 
of  the  stations  referred  to,  but  escaped  notice. 

4.  The  tertiary  triangulations  were  made  with  Stackpole  repeating  theod- 
olites reading  by  verniers  to  15".  The  secondary  work  has,  since  the  letter 
was  written,  been  done  with  8-in.  and  20-in.  direction  instruments,  provided 
with  micrometer-microscopes. 

5.  Heliotropes  were  only  used  in  the  case  of  sighting  through  some  woods 
and  then  mainly  for  instruction  purposes. 

6.  This  work  has  now  been  completed. 

J.  K,  Rees. 
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PRESIDENT'S  REPORT. 


To  THE  Trustees  of  Columbia  College  : 

The  President  of  the  College  begs  leave  respect- 
fully to  present  the  following  report  upon  the  opera- 
tions of  the  institution  during  the  year  which  is  now 
approaching  its  close. 

Scholastic  operations  for  the  one  hundred  and 
thirty-third  year  began  on  Monday,  the  fourth  day  of 
October.  Entrance  examinations  had  been  held 
previously,  beginning  for  the  School  of  Arts  on 
Tuesday,  the  first  day  of  June,  and  continuing 
throughout  the  week ;  and  also  subsequently  in  Sep- 
tember, beginning  on  Tuesday,  the  twenty-seventh. 
For  admission  to  the  School  of  Mines,  examinations 
were  held  in  June,  beginning  Friday,  the  fourth  of 
that  month  ;  and  in  September,  beginning  the  twenty- 
seventh. 

Candidates  for  admission  to  the  School  of  Political 
Science  were  received  on  Friday,  the  first  day  of 
October ;  and  for  the  Graduate  Department,  upon 
the  same  day. 

Examinations  for  admission  to  the  School  of  Law 
took  place  on  Saturday,  October  second. 

At  the  opening  of  the  scholastic  year  all  the  officers 
were  in  their  places ;  Professor  Alexander,  who  had 
been  previously  absent  for  more  than  six  months  on 
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account  of  ill  health,  having  reported  for  duty  with 
happily  recovered  strength.  Mr.  Bertrand  Clover, 
who  had  been  under  leave  of  absence  for  three  years 
previously,  perfecting  himself  in  the  studies  of  his  de- 
partment in  foreign  universities,  presented  himself 
after  a  brief  delay.  Mr.  Speranza,  who,  during  the 
absence  of  Mr.  Clover,  had  acted  as  instructor  in 
Italian,  retired  from  that  position,  but  was  continued 
on  the  list  of  teachers  holding  an  honorary  position. 

The  following  officers,  whose  terms  of  service  ex- 
pired during  the  summer  of  1886,  were  severally  re- 
appointed to  the  positions  respectively  held  by  them, 
to  hold  office  during  the  pleasure  of  the  Board  : 

Richmond  M.  Smith,  Professor  of  Political  Economy 
and  Social  Science. 

Hjalmar  H.  Boyesen,  Gebhard  Professor  of  German. 

Guillaume  A.  Scribner,  Instructor  in  French. 

Benjamin  F.  Lee,  Professor  of  Real  Estate  and 
Equity  Jurisprudence,  was  reappointed  for  the  term 
of  one  year. 

Dr.  Harry  T.  Peck,  Tutor  in  Latin,  was  appointed 
to  be  Tutor  in  Latin  and  the  Semitic  languages. 

Dr.  A.  V.  W.  Jackson,  a  prize  Fellow  in  letters, 
whose  three  years'  term  expired  in  June,  1886,  was 
appointed  Assistant  Instructor  in  the  Department  of 
English  Literature,  to  give  instruction  principally  in 
Anglo-Saxon. 

Messrs.  Hugo  J.  Walther,  Thomas  S.  Fiske,  Ed- 
ward L.  Stabler,  Daniel  K.  Dodge,  W.  Creighton 
Spencer,  Henry  A.  Short,  and  L.  Harold  Jacoby, 
were  appointed  Fellows  in  the  School  of  Arts  for  the 
period  of  one  year  from  the  first  of  October,  1886. 

From  the  graduating  class  of  1886.  nominations  to 
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prize  fellowships  were  made  by  the  Faculty  of  Arts, 
as  follows  : 

Lincoln  Cromwell  for  the  Fellowship  in  Science  ; 
Mortimer  Lamson  Earle  for  the  Fellowship  in  Let- 
ters ;  both  to  hold  office  from  the  first  of  July,  1886, 
for  the  term  of  .three  years. 

James  C.  Egbert,  Jr.,  a  prize  Fellow  in  the  School 
of  Arts,  whose  term  expired  in  June,  1886,  was  ap- 
pointed an  Honorary  Fellow,  to  hold  office  for  one 
year  from  the  first  of  July,  1886. 

In  the  School  of  Mines  a  vacancy  was  created  in 
the  Department  of  Engineering  by  the  resignation  of 
Dr.  A.  D.  Churchill.  James  L.  Greenleaf,  assistant 
in  drawing  in  the  same  department,  was  promoted  to 
the  vacancy,  to  hold  office  for  one  year  with  the  title 
of  Instructor  in  Engineering  and  Drawing. 

Ira  H.  Woolson  was  appointed  to  fill  the  vacancy 
created  by  the  promotion  of  Mr.  Greenleaf,  also  to 
hold  office  for  the  term  of  one  year  from  the  first  of 
July. 

Henry  C.  Bowen,  Ferdinand  G.  Wiechmann,  Her- 
mann T.  Vult^,  and  Charles  E.  Colby,  Fellows  in 
Chemistry  in  the  School  of  Mines,  whose  terms  ex- 
pired on  the  first  day  of  October,  1886,  were  reap- 
pointed, to  hold  office  for  the  term  of  one  year  further, 
dating  from  the  first  of  July,  1886. 

Charles  F.  Lacombe  was  appointed  a  Fellow  in 
Chemistry  for  the  term  of  one  year,  to  succeed  Alfred 
L.  Beebe,  whose  term  of  service  expired  by  limitation 
on  the  first  of  October,  1886. 

F.  J.  H.  Merrill  and  James  F.  Kemp  were  ap- 
pointed Fellows  in  Geology  for  the  term  of  one  year 
from  the  first  day  of  July,  1886. 
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Subsequently,  Charles  E.  Colby,  one  of  the  Fellows 
above  named,  in  charge  of  the  organic  laboratory, 
was  promoted  to  the  grade  of  instructor,  with  the 
title  of  Instructor  in  Organic  Chemistry,  to  hold 
office  for  one  year  from  the  first  day  of  July,  1886. 

Also  Ferdinand  G.  Wiechmann,  another  of  the 
Fellows  above  named,  acting  Instructor  in  Chemical 
Philosophy  and  Chemical  Physics,  was  promoted  to 
the  grade  of  instructor,  with  the  title  of  Instructor  in 
Chemical  Philosophy  and  Chemical  Physics,  for  the 
term  of  one  year  from  the  first  day  of  July,  1886. 

In  the  School  of  Law,  Paul  D.  Cravath,  a  member 
of  the  graduating  class  of  1886,  was  appointed,  on 
nomination  of  the  Faculty  of  the  Law  School,  as 
Prize  Tutor,  to  hold  office  for  three  years  from  the 
first  day  of  July,  1886. 

In  the  School  of  Political  Science,  Daniel  DeLeon, 
Prize  Lecturer  appointed  originally  in  1883,  whose 
term  of  service  expired  in  June,  1886,  was  reappointed, 
on  nomination  of  the  Faculty,  to  the  same  position,  to 
hold  office  for  three  years  from  the  first  day  of  July. 

All  these  appointments  were  made  at  the  final 
meeting  of  the  Board  for  the  scholastic  year,  1885-86. 

The  following  appointments  were  made  later  : 

Nicholas  Murray  Butler  was  appointed  a  Fellow  of 
the  College,  to  give  assistance  in  the  Department  of 
Philosophy,  Ethics,  and  Psychology  during  the  cur- 
rent academic  year. 

In  the  School  of  Mines,  Henry  Robart  Porter  was 
appointed  Fellow  in  Geology  in  place  of  James  F. 
Kemp,  previously  appointed  but  who  failed  to  take 
office. 

In  the  School  of  Arts,  Robert  Lawrence  Allen  was 
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appointed  to  fill  a  vacancy  occasioned  by  the  resigna- 
tion of  L.  H.  Jacoby,  previously  appointed  to  the 
same  position. 

William  A.  Dunning  was  appointed  to  fill  a  vacancy 
in  the  prize  fellowship  of  H.  H.  Frost,  resigned. 

Dr.  N.  L.  Britton,  Assistant  in  Geology  and  Botany, 
was  promoted  to  the  grade  of  instructor,  with  the  title 
of  Instructor  in  Botany,  and  with  the  entire  charge  of 
the  instruction  in  that  subject 

Alexis  A.  Julien,  Instructor  in  Microscopy  and 
Micro-Biology,  whose  term  of  service  expired  on  the 
first  of  October,  was  reappointed  to  the  same  office 
for  the  term  of  one  year  from  the  same  date. 

In  the  School  of  Political  Science  the  following 
Students  were  appointed,  on  nomination  of  the  Fac- 
ulty of  the  School,  to  hold  the  scholarships  endowed  by 
Jesse  Seligman,  Esq.,  for  the  term  of  one  year  from 
the  beginning  of  the  current  academic  year  : 

John  Greene,  Henry  Harmon  Neill,  Robert  Weil, 
Walter  F.  Wilcox. 

Nicholas  Murray  Butler,  Fellow  in  Letters  in  the 
School  of  Arts,  was  promoted  to  the  grade  of  Tutor 
in  the  Department  of  Philosphy,  Ethics,  and  Psychol- 
ogy, the  appointment  to  take  effect  from  the  first  day 
of  July,  1887. 

Jasper  T.  Goodwin,  Instructor  in  Mathematics,  was 
promoted  to  the  grade  of  adjunct-professor,  with  the 
style  and  title  of  Adjunct-Professor  of  Mathematics, 
the  appointment  to  take  effect  July  i,  1887. 

William  Henry  Stuart,  C.E.,  of  the  class  of  1886, 
was  appointed  Fellow  in  Engineering,  to  assist  in 
instruction  in  drawing. 

Richard  J.  H.  Gottheil,  of  the  class  of  1881,  subse- 
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quently  Doctor  of  Philosophy  of  the  University  of 
Leipzig,  was  appointed  Honorary  Instructor  in  the 
Syriac  Language  and  Literature. 

Frank  Drisler  was  appointed  to  be  examiner  at  the 
entrance  examination  for  admission  to  the  Law  School 
for  the  next  ensuing  year. 

Michael  Pupin,  John  Tyndall  Fellow  in  Science, 
whose  term  of  appointment  expired  on  the  31st  of 
December,  1886,  was  reappointed  to  the  same  fellow- 
ship for  one  year  from  the  first  of  January,  1887. 

One  sad  loss  the  college  has  been  called  on  to  de- 
plore during  the  past  year.  At  the  opening  of  the 
session  Professor  Charles  Short,  of  the  Department  of 
the  Latin  Language  and  Literature,  resumed  his  place 
in  apparently  his  usual  health ;  but  after  a  very  few 
days  he  began  to  exhibit  symptoms  of  failing  strength, 
which  were  at  first  supposed  to  be  only  unimportant 
consequences  of  exposure  to  malaria.  They  grew 
gradually,  however,  more  serious,  until  they  inter- 
rupted his  labors  entirely,  and  arrangements  were 
made  to  relieve  him  from  duty  altogether.  No  suspi- 
cion, however,  was  entertained  of  the  seriousness  of 
his  malady,  and  although  it  was  fully  believed  that  he 
would  be  able  to  resume  his  work  in  the  spring,  the 
Trustees  by  resolution,  on  the  6th  of  December,  granted 
him  a  leave  of  absence  for  the  remainder  of  the  aca- 
demic year.  To  the  surprise  and  sorrow,  however,  of 
all  connected  with  the  college,  he  declined  from  that 
time  very  rapidly,  till  on  the  24th  day  of  the  same 
month  his  life  was  abruptly  terminated.  Resolutions 
were  adopted  both  by  the  Board  of  Trustees  and  by 
the  Faculty  of  Arts,  expressive  of  the  high  sense  of 
both  those  bodies  of  the  personal  worth,  the  learning, 
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the  industry,  and  devotion  to  duty  of  this  most  excel- 
lent man  and  capable  instructor,  and  of  heart-felt 
condolence  with  his  bereaved  family. 

The  important  chair  which  Professor  Short  has  left 
vacant  has  not  yet  been  filled  ;  but  as  earlier  arrange- 
ments had  been  made,  at  the  time  when  leave  of  ab- 
sence was  granted  him,  for  the  discharge  of  the  duties 
of  his  office  during  the  current  year,  his  removal 
entailed  no  necessity  of  any  immediate  appointment 
A  large  number  of  candidates,  of  well-attested  ability, 
have  been  named  to  the  Trustees  for  the  vacant  place, 
and  it  is  to  be  presumed  that  a  satisfactory  appoint- 
ment will  be  made  before  the  close  of  the  present 
year. 

It  is  by  statute  made  the  duty  of  the  President  to 
report  annually  upon  the  manner  in  which  the  several 
officers  of  instruction  in  the  different  departments  dis- 
charge their  duty.  He  has  had  every  reason,  to  be 
satisfied  with  the  industry,  punctuality,  and  zeal  of  all 
the  gentlemen  engaged  in  carrying  on  the  work  of  in- 
struction in  the  several  schools,  and  fully  believes  that 
no  institution  in  the  country  is  better  officered  or  more 
faithfully  served. 

Attendance  :  School  of  Arts. — The  number  of  ma- 
triculates in  the  School  of  Arts  during  the  past  year 
has  been  two  hundred  and  thirty-seven,  of  whom  fifty- 
two  were  Seniors ;  fifty-one,  Juniors ;  fifty-eight.  Sopho- 
mores ;  and  seventy-six.  Freshmen.  Of  this  number 
there  has  been  but  a  single  withdrawal,  leaving  there- 
fore at  the  present  time  two  hundred  and  thirty-six. 
If  from  this  number  we  deduct  the  fifty-two  Seniors 
about  to  graduate,  there  will  remain  on  the  roll  at  the 
close  of  the  year  one  hundred  and  eighty-nine,  against 
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one  hundred  and  seventy-nine  at  the  close  of  the  year 
previous,  showing  an  increase  of  ten. 

Of  the  one  hundred  and  seventy-nine  on  the  roll  at 
the  close  of  the  last  year,  there  presented  themselves  for 
matriculation,  at  the  opening  of  the  following  session 
in  October,  only  one  hundred  and  fifty-nine,  showing 
a  loss  of  twenty.  The  loss  in  1885  f^^^m  the  same 
cause  was  eighteen;  in  1884,  twenty-two;  in  1883, 
twetity-seven  ;  and  in  1882,  thirty-five ;  showing  a 
general  diminution,  though  no  material  change  has 
taken  place  within  the  past  two  or  three  years.  The 
loss  by  withdrawing  during  the  session  has  been,  how- 
ever, for  the  current  year  uncommonly  small. 

School  of  Mines. — There  have  been  matriculated  in 
this  school  during  the  past  year,  two  hundred  and  sixty- 
four  undergraduates,  of  whom  eighty-eight  were  mem- 
bers of  the  first  class  ;  seventy-three  were  members  of 
the  second  class  ;  fifty,  of  the  third  class ;  and  fifty- 
three  of  the  fourth.  There  have  become  disconnected 
with  the  school  during  the  year,  for  various  causes, 
fifteen  ;  leaving  at  present  in  actual  attendance  two 
hundred  and  forty-nine. 

From  this  number,  if  deduction  be  made  of  the  fifty- 
three  members  of  the  fourth  class  about  to  graduate, 
there  will  remain  at  the  close  of  the  year  one  hundred 
and  ninety-six  against  one  hundred  and  ninety-five  in 
June,  1886. 

School  of  Political  Science. — The  number  of  students 
enrolled  in  the  School  of  Political  Science  during  the 
present  year  has  been  seventy-four ;  of  whom  the  first 
class  has  embraced  thirty  ;  the  second,  thirty-three, 
and  the  third,  eleven. 

School  of  Law. — Four  hundred  and  nine  students 


Digitized  by  VjOOQIC 


ATTENDANCE,  1 3 

have  matriculated  in  the  Law  School  during  the  year  ; 
one  hundred  and  sixty-four  being  members  of  the 
senior  class,  and  two  hundred  and  forty-five  members 
of  the  junior  class ;  an  increase  over  the  numbers  of 
the  year  preceding  of  eighteen  Seniors  and  forty-seven 
Juniors  ;  or  sixty-five  in  all. 

Of  this  total  of  four  hundred  and  nine,  two  hundred 
and  eight,  or  more  than  half,  were  graduates  of  col- 
leges, forty-nine  different  colleges  having  furnished 
one  or  more  representatives  each.  Columbia  College 
has  contributed,  as  in  former  years,  the  largest  num- 
ber, being  thirty-nine  ;  Princeton  has  furnished  twenty- 
five  ;  Yale,  twenty-three ;  Harvard,  twenty ;  and  the 
College  of  the  City  of  New  York,  sixteen. 

School  of  Medicine. — The  number  of  students  in 
attendance  on  the  School  of  Medicine  during  the 
year  has  been  six  hundred  and  six.  The  students 
in  this  school  are  not  classified. 

School  of  Library  Economy, — In  this  School,  opened 
for  the  first  time  this  year,  the  number  matriculated 
has  been  twenty. 

Collegiate  Course  for  Women. — There  have  been 
twenty  matriculates  in  this  course  during  the  year. 

School  of  Graduate  Instrtution. — In  this  department, 
there  have  been  twenty-six  graduates  pursuing  studies 
under  the  direction  of  the  Faculty  of  Arts,  and  six  un- 
der that  of  the  Faculty  of  Mines,  a  total  of  thirty-two. 
During  the  year  preceding  this  total  was  twenty-four. 

Summing  up  all  the  numbers  above  given,  we  obtain 
a  grand  total  of  sixteen  hundred  and  sixty-two,  but 
this  must  be  reduced  by  deducting  sixty  for  repeti- 
tions, so  that  the  actual  net  total  is  only  sixteen  hun- 
dred and  two. 
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DEGREES  CONFERRED  IN  18S5-86. 
During  the  year  ending  in  June,  1886,  the  following  degrees  were  conferred  : 

I.      IN  THE  SCHOOL  OP  ARTS. 

Degree.  Number. 

Bachelor  of  Arts 56 

Master  of  Arts            6 

Doctor  of  Philosophy 6 

Doctor  of  Letters i 

Doctor  of  Laws  (honorary) i 

Total              —            70 

2.      IN  THE  SCHOOL  OF  MINES. 

Engineer  of  Mines 15 

Civil  Engineer  .......  g 

Bachelor  of  Philosophy 9 

ToUl —  33 

3.      IN  THE  SCHOOL  OF  POLITICAL  SCIENCE. 

Bachelor  of  Philosophy 4 

Bachelor  of  Arts 8 

Doctor  of  Philosophy 3 

Total —  15 

4.      IN   THE   SCHOOL  OF  LAW. 

Bachelor  of  Laws no  no 

5.      IN  THE  SCHOOL  OF  MEDICINE. 

Doctor  of  Medicine  97  97 

Grand  Total 325 

Residences  of  Students. — In  the  table  which  follows 
are  exhibited  the  localities  from  which  the  students 
are  drawn  who  resort  to  this  institution,  with  the  num- 
bers contributed  by  each.  It  will  be  seen  that,  in  the 
professional  schools,  most  if  not  all  the  States  and 
Territories  of  the  Union  are  represented,  with  a 
sprinkling  from  foreign  countries.  The  undergradu- 
ates in  the  School  of  Arts  are  mostly  derived  from 
this  city  or  its  vicinity.  In  order  to  show  how  far 
this  is  the  case,  New  York,  Brooklyn,  and  Jersey  City 
are  separately  entered  in  the  table,  and  the  titles 
"New  York  State"  and  '*  New  Jersey"  are  to  be 
understood  to  exclude  these. 
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School 

School 

School 

School 

School 

School 

Gradu- 

Course 

of 

Residence. 

of 

of 

of 

of 

of  Med- 

ate De- 

for 

Library 

Total. 

Arte. 

Mines. 

Pol.  Set. 

Law. 

icine. 

partm't. 

Women. 

Econ- 
omy. 

New  York  City 

121 

114 

35 

183 

171 

II 

14 

2 

651 

Brooklyn    .     . 

27 

50 

II 

.55 

38 

II 

192 

Jersey  City      . 
New  York  State 

6 

6 

5 

2 

19 

41 

37 

5 

49 

104 

3 

4 

5 

248 

New  Jersey     . 

33 

29 

5 

41 

80 

2 

190 

Alabama     .     . 

I 

I 

I 

I 

California  .     . 

I 

3 

8 

6 

I 

19 

Canada  .     .     . 

2 

2 

Central  America 

I 

4 

5 

Colorado    .     . 

I 

2 

3 

Connecticut     . 

4 

5 

40 

I 

I 

51 

Cuba      .     .     . 

3 

3 

6 

Delaware    .     . 

I 

I 

Dist.  of  Columbia 

I 

2 

I 

2 

I 

6 

England     .     . 

I 

I 

Florida  .     .     . 

I 

I 

2 

Georgia 

I 

5 

6 

Illinois 

2 

4 

3 

5 

4 

I 

19 

Indiana 

I 

I 

5 

I 

8 

Iowa 

I 

I 

4 

6 

Italy.     . 

I 

I 

Japan 
[Cansas  . 

I 

I 

2 

7 

5 

14 

Kentucky   .     . 

2 

2 

4 

Louisiana  .     . 

3 

I 

2 

6 

Maine    .     .     . 

I 

I 

I 

3 

I 

7 

Maryland    .     . 

I 

I 

2 

Massachusetts 

2 

I 

4 

19 

I 

5 

32 

Michigan    .     . 

T 

9 

10 

Minnesota  .     . 

I 

2 

7 

10 

Missouri     .     . 

I 

I 

2 

I 

5 

Nebraska    .     . 

I 

I 

New  Brunswick 

I 

I 

New  Hampshire 

6 

6 

North  Carolina 

4 

4 

Nova  Scotia    . 

2 

2 

Ohio.     .     .     . 

I 

I 

7 

14 

I 

24 

Oregon  .     .     . 

4 

4 

Pennsylvania  . 

2 

4 

9 

10 

25 

Rhode  Island  . 

I 

I 

13 

15 

Scotland      .     . 

I 

I 

South  America 

2 

5 

7 

South  Carolina 

4 

I 

I 

6 

Tennessee  .     .     . 

2 

2 

Texas     .     .     . 

2 

2 

Turkey  .     .     .     . 

2 

2 

Utah      .     .     .     . 

I 

I 

2 

Vermont     .     .     . 

3 

7 

Virginia      .     .     . 

I 

8 

Washington    Ter 

3 

West  Indies     .     . 

I 

West  Virginia 

I 

Wisconsin  .     . 

3 

I 

8 

Wyoming  Ter. 

I 

I 

Totals  .     . 

237 

264 

74 

409 

606 

32 

20 

20 

1662 
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1 6  AGES  OF  STUDENTS. 

Ages  of  UndergradTiates  in  the  School  of  Arts, — 
The  average  ages  of  the  students  marticulating  in 
October,  1886,  in  the  School  of  Arts,  at  the  last 
preceding  birthday  of  each  individual,  are  exhibited 
in  the  following  statement : 


Class. 

No. 

in  Class. 

Average  age. 

Oldest. 

Youngest 

Seniors, 

52 

20» 

26 

18 

Juniors, 

51 

I9A 

23 

17 

Sophomores, 

58 

ISA 

24 

16 

Freshmen, 

76 

I7i 

21 

t5 

These  results  compare  very  closely  with  those  given 
last  year,  when  the  average  of  the  senior  class  was 
2of .  As  these  ages  are  taken  at  the  beginning  of  the 
year,  the  average  graduating  age  of  the  present  senior 
class  will  be  2 if  years. 

Scholarship, — It  is  only  in  the  School  of  Arts  that 
it  is  attempted,  by  affixing  numerical  values  to  the 
performances  of  students,  to  exhibit  the  relative 
standing  of  members  of  a  class  among  each  other 
in  an  order  of  merit.  Such  records  afford  a  means  of 
judging  not  only  of  the  proficiency  of  individuals,  but 
of  the  comparative  scholarship  of  successive  classes ; 
and  this  makes  it  possible  to  draw  conclusions  as  to 
the  stability  of  the  general  standard  of  scholarship,  or 
to  detect  fluctuations  in  that  standard.  With  this 
view,  the  undersigned  has  been  accustomed  to  pre- 
sent annually  in  his  reports  on  the  state  of  the  col- 
lege, statements  exhibiting  the  average  standing  at- 
tained by  the  members  of  each  of  the  several  classes, 
together  with  the  proportion  in  each  who  have  reached 
an  unusually  creditable  grade.  Inasmuch  as  these 
reports  are  presented  before  the  final  examination  in 
each  year,  it  is  impossible  to  give  the  results  for  the 
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entire  year  current.  They  are  given  for  the  first  half 
of  that  year,  and,  for  the  sake  of  comparison,  for  the 
entire  year  preceding. 

NUMERICAL  STATEMENT  OF  SCHOLAR- 

SHIP. 

FIRST  SESSION— 1886-87. 


SENIOR  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent. 
Number  between  80  and  90  per  cent. 
Number  between  70  and  80  per  cent. 
Entire  number  above  70  per  cent. 
Average  scholarship    . 


JUNIOR  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent. 
Number  between  80  and  90  per  cent. 
Number  between  70  and  80  per  cent. 
Entire  number  above  70  per  cent. 
Average  scholarship    . 


SOPHOMORE  CLASS, 

Number  in  class  .... 
Number  above  90  per  cent. 
Number  between  80  and  90  per  cent. 
Number  between  70  and  80  per  cent. 
Entire  number  above  70  per  cent. 
Average  scholarship    . 


FRESHMAN  CLASS. 

Number  in  class  .... 
Number  above  90  per  cent. 
Number  between  80  and  90  per  cent. 
Number  between  70  and  80  per  cent. 
Entire  number  above  70  per  cent. 
Average  scholarship   . 


44 
17 
17 

8 

42 


42 

18 

15 

7 

40 


47 

9 

21 

9 

39 


53 
14 
II 
17 
42 


85.70  per  cent. 


86.80  per  cent. 


80.84  per  cent. 


80.42  per  cent. 


SCHOLARSHIP—FOR   THE  ENTIRE  YEAR,    1885-86. 

JUNIOR  CLASS. 


Number  in  class  . 
Number  above  90  per  cent. 


50 
20 


Digitized  by 


Google 


18  SCHOLARSHIP, 

Number  between  80  and  90  per  cent 15 

Number  between  70  and  80  per  cent 12 

Entire  number  above  70  per  cent 47 

Average  scholarship 85*27  per  cent. 

SOPHOMORE  CLASS. 

Number  in  class 45 

Number  above  90  per  cent. 10 

Number  between  80  and  90  per  cent 18 

Number  between  70  and  80  per  cent 8 

Entire  number  above  70  per  cent 36 

Average  scholarship 86.98  per  cent. 

FRESHMAN  CLASS. 

Number  in  class 47 

Number  above  90  per  cent. 13 

Number  between  80  and  90  per  cent 16 

Number  between  70  and  80  per  cent 7 

Entire  number  above  70  per  cent  ....  36 

Average  scholarship 81.33  P^r  cent. 

The  foregoing  statements  of  scholarship  derive 
their  significancy  from  the  hypothesis  that  it  is  pos- 
sible to  express  numerically  the  relative  value  of  the 
scholastic  performances  of  different  individuals,  so  as 
to  exhibit  their  comparative  merit.  To  this  hypoth- 
esis many  very  decidedly  object,  for  reasons  which 
are  not  without  plausibility.  No  quantity,  it  is  af- 
firmed, can  be  mathematically  measured,  of  which  the 
measuring  unit  is  incapable  of  definition.  But  the 
value  of  a  scholastic  performance  is  a  purely  ideal 
quantity,  the  magnitude  of  which  depends  upon  the 
imagination  or  the  judgment  of  the  examiner  or  critic, 
and  which  is  almost  certain  to  be  differently  estimated 
by  different  individuals.  Suppose  such  a  valuation  to 
be  placed  at  the  number  6.  The  question  naturally 
suggests  itself  six  what  ?  What  is  the  unit  of  value  ? 
What  kind  of  a  performance  would  that  be  of  which 
the  value  would  be  07ie?     The  question  cannot  be 
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answered  ;  but  the  explanation  (a  rather  lame  one)  of 
the  mark  is,  that  it  means  six  parts  out  of  a  quantity 
supposed  to  consist  in  total  of  a  larger  number,  say  lo. 
That  is  to  say,  a  perfect  performance  would  be  marked 
ten,  while  a  total  failure,  on  the  other  hand,  would  re- 
ceive the  mark  of  zero.  There  is  no  difficulty  about 
these  extremes  ;  but  when  it  comes  to  a  valuation  of 
six  tenths  or  eight  tenths  of  perfection,  it  is  evident 
that  there  is  large  room  for  uncertainty  and  for  dis- 
crepancy between  judgments.  Many  instructors,  there- 
fore, are  strongly  opposed  to  the  marking  system,  even 
while  they  use  it ;  on  the  ground  that  it  involves  una- 
voidably injustice  to  individuals,  placing  some  above 
and  others  below  the  position  to  which  their  true 
merits  entitle  them.  When,  however,  many  indi- 
vidual results  are  combined,  as  in  the  foregoing  state- 
ments of  average  class  standing,  the  errors  in  opposite 
directions  may  be  presumed  to  balance  each  other, 
and  the  general  results  are  entitled  to  be  received  with 
some  confidence. 

The  Marking  System, — The  discussion  as  to  the 
expediency  of  maintaining,  abolishing,  or  modifying 
what  is  called  "  the  Marking  System  "  has  been  going 
on  in  this  college,  and  no  doubt  in  many  others,  for 
years,  without  having  reached  any  definite  conclusion. 
The  frequent  use  of  the  phrase  itself,  without  defini- 
tion, would  seem  to  indicate  that  by  "  marking  sys- 
tem "  is  meant  some  universally  understood  method  in 
general  use  of  estimating  according  to  a  numerical 
scale  the  relative  values  of  scholastic  performances. 
This,  however,  is  hardly  true.  There  are  marking 
systems  and  marking  systems.  In  fact,  the  use  of 
some  sort  of  marking  system  can  hardly  be  avoided 
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while  gradation  in  merit  is  attempted  at  all,  even 
though  it  should  be  simplified  to  a  mere  arrangement 
of  names  in  a  certain  order.  In  this  case  the  "  mark  ** 
is  the  place  of  the  name  in  the  numerical  list  This 
is,  in  fact,  in  principle,  the  marking  system  as  prac- 
tised at  West  Point ;  but  it  is  not  that,  so  far  as  the 
knowledge  of  the  undersigned  extends,  of  any  system 
in  use  in  any  American  or  in  any  British  college.  The 
systems  in  actual  use  are  various.  It  may  be  worth 
while  to  indicate  their  distinctive  features.  That 
which  was  found  in  operation  in  Columbia  College 
when  the  connection  of  the  undersigned  with  the 
institution  began,  consisted  in  a  daily  marking  of 
every  exercise,  whether  of  recitation,  composition, 
declamation,  translation,  mathematical  solution,  or 
written  exercise,  at  a  valuation  proportioned  to  a 
given  maximum  according  to  the  judgment  of  the 
instructor.  The  summation  of  all  these  valuations 
for  an  entire  session  gave  what  was  called  a  term- 
mark.  To  this  was  added  another  value  derived 
from  the  closing  examination,  having  an  effect  on 
the  final  standing  equal  to  that  of  the  term-mark,  and 
the  sum  of  the  two  constituted  the  credit  side  of  the 
account.  But  there  was  also  a  counter  system  of  de- 
merit marks,  given  from  time  to  time  for  disdemeanors 
or  peccadilloes,  the  sum  of  which  at  the  end  of  the 
session  was  required  to  be  deducted  from  the  credit ; 
and  the  balance  remaining  determined  the  position 
of  the  individual  in  the  general  order  of  merit  in  his 
class.  The  working  of  this  system  in  practice  was 
attended  with  a  good  deal  of  inconvenience.  In  the 
first  place,  it  assumed  that  every  student  should 
actually  perform  and  receive  a  mark  for  every  exer- 
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cise  prescribed  to  his  class  ;  otherwise  the  aggregate 
results  in  different  individual  cases  could  sdfford  no 
fair  basis  for  comparison.  But  in  classes  or  sections 
of  from  thirty  to  fifty  individuals,  it  is  practically  im- 
possible to  give  each  person  an  opportunity  to  be 
heard  in  the  brief  space  of  a  single  hour — the  time 
usually  devoted  to  a  college  exercise.  Hence  it  will 
happen  that,  in  such  a  class,  a  student  may  fail  to  be 
"  c^led  up "  oftener  than  once  out  of  three  or  four 
times.  His  record  will  therefore  present  a  series  of 
blanks,  and  the  number  of  his  actual  performances 
will  rarely  be  the  same  as  that  of  others  of  his  class. 
As  the  simplest  way  of  correcting  the  consequent 
inequalities,  the  practice  used  to  be  to  fill  the  blanks 
by  allowing  to  each  a  mark  deduced  from  the  sum  of 
those  actually  given,  divided  by  their  number,  which 
was  called  "  giving  a  man  his  average."  But  this  did 
not  meet  the  whole  difficulty.  The  average  was 
given  only  for  blanks  occurring  when  the  student  was 
actually  present  and  (ostensibly  at  least)  prepared  to 
perform.  Other  blanks,  however,  would  from  time 
to  time  occur,  in  consequence  of  absences,  excusable 
or  inexcusable.  If  the  absences  were  excusable,  as 
having  been  occasioned  by  illness  or  other  cause  be- 
yond control,  the  blanks  might  be  filled  by  "  making 
up "  the  exercise  (as  it  was  called)  to  the  instructor 
out  of  class  hours.  This  imposed  a  tax  upon  the 
teacher's  time,  which  was  occasionally  very  heavy. 
But  if  the  absences  were  not  excusable,  each  blank 
counted  for  a  zero. 

The  faults  in  this  system  are  obvious.  In  the  first 
place  it  was  a  capital  fault  that  it  mixed  up  marks  for 
scholarship  with  marks  for  conduct ;  so  that  the  re- 
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suits  furnished  no  criterion  of  character,  either  intel- 
lectual or  moral.  On  this  account  alone,  the  under- 
signed did  not  hesitate  to  condemn  it  at  once,  and 
this  feature  of  it  was  immediately  abolished.  The 
system  so  modified  continued  to  be  maintained  for 
several  years ;  but  it  worked  very  heavily,  and  be- 
came after  a  time  so  unsatisfactory  to  both  officers 
and  students,  that  it  was  finally,  in  March,  1869, 
abandoned  altogether. 

As  a  substitute  for  the  system  abandoned,  it  was 
resolved  that,  from  that  time  forward,  standing  in 
scholarship  should  be  made  dependent  exclusively  on 
the  results  of  periodical  examinations,  to  be  held 
semi-annually.  It  was  further  ordered  that  these  ex- 
aminations should  be  conducted,  wherever  possible, 
in  writing.  Also,  that  in  the  examination  papers 
periodically  prepared,  a  valuation  should  be  attached 
to  each  question  or  requisition  set  forth  for  solution, 
to  be  awarded  for  a  perfect  performance ;  imperfect 
performances  receiving  lower  valuations  according  to 
the  estimate  made  of  their  merit  by  the  examiner. 
This,  though  not  the  "  marking  system  "  as  it  had 
been  commonly  understood  before,  was  nevertheless 
a  marking  system  of  a  simpler  kind.  It  was  the  sys- 
tem used,  and  the  only  system  used,  in  the  British 
universities ;  with  this  difference,  that  while  those 
institutions  mark  once  for  all,  at  the  conclusion  of  the 
course,  the  marks  here  were  given  semi-annually,  and 
the  aggregates  of  all  these  semi-annual  markings  were 
taken  at  the  close. 

A  little  later  this  system  received  a  still  further 
simplification.  Marks  for  particular  performances 
ceased  to  be  given  ;  but  every  instructor  was  required 
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to  make  a  monthly  report,  arranging  the  students  in 
each  of  his  classes  in  five  groups,  distinguished  by  the 
simple  numbers,  one,  two,  three,  etc.  Group  I.  em- 
braced the  students  manifesting  the  highest  degree  of 
excellence.  The  other  groups  consisted  of  grades 
successively  inferior,  Grade  V.  being  intended  for  the 
unsatisfactory  or  deficient.  Here  personal  distinc- 
tions between  the  members  of  the  same  group  were 
ignored.  In  the  permanent  record  was  entered  op- 
posite each  name  the  number  of  the  group  to  which  it 
was  assigned  in  each  successive  monthly  report ;  and 
at  the  close  of  the  year,  or  of  the  course,  the  numbers 
opposite  the  several  names  were  summed  up.  The 
smallest  sum  indicated  the  highest  standing  ;  the 
largest  sum,  the  lowest.  Names  having  equal  sums 
against  them  were  bracketed  together  as  of  equal  rank 
in  the  order  of  merit. 

The  officers  in  their  monthly  reports  were  to  be 
guided  in  their  groupings  by  the  judgments  they  had 
been  able  to  form  of  the  comparative  ability  or  pro- 
ficiency of  the  students  under  their  instruction,  aided 
by  any  memoranda  they  might  be  disposed  to  keep  of 
actual  performances,  to  assist  their  recollection  ;  but 
they  were  to  report  no  valuations  of  particular  perfor- 
mances. To  the  undersigned  this  method  of  grading 
seemed  to  be  less  open  to  objection  than  any  other 
which  he  had  ever  seen  in  operation  ;  yet,  for  some 
reason  never  distinctly  avowed,  but  supposed  to  be 
the  omission  to  distinguish  differences  of  merit  be- 
tween the  individual  members  of  the  several  groups, 
it  began,  after  a  limited  period  of  experiment,  to 
breed  discontent ;  and  in  October,  1870,  there  was 
introduced  a  final  modification  of  the  system,  giving 
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it  the  form  which  it  has  since  maintained,  and  which 
seems  to  be  as  little  satisfactory  as  any  which  has  gone 
before.  According  to  the  present  plan,  the  monthly 
reports  of  the  instructors  continue  as  under  that  which 
was  abolished,  but  their  form  is  changed,  the  classifica- 
tion by  groups  being  replaced  by  a  general  list  of 
names  in  the  order  of  merit ;  and  the  basis  on  which 
the  arrangement  is  made  being  no  longer  the  general 
judgment  of  the  instructors,  but  the  valuations  given 
to  the  actual  performances  of  the  students  in  an  ex- 
amination held  for  this  express  purpose  every  month. 
The  final  order  of  merit  for  the  year  or  for  the  course 
is  obtained  by  combining  the  results  of  all  the 
monthly  examinations  with  those  of  the  more  general 
semi-annual  examinations,  giving  to  these  latter  a 
weight  equal  to  that  of  all  the  preceding  monthly  ex- 
aminations of  the  half-year.  Under  this  system,  if  a 
student  is  absent  from  any  monthly  or  semi-annual 
examination  he  suffers  a  serious  loss,  a  loss  which, 
however,  in  case  the  absence  is  excusable,  he  is 
privileged  to  make  good  by  a  special  examination 
separately  held. 

The  method  here  described  works  certainly  with 
much  less  friction  than  the  daily  marking  system 
formerly  in  use  ;  but  it  is  open  to  some  of  the  very 
serious  objections  which  lie  against  that,  and  which 
must  lie  against  every  system  according  to  which  an 
order  of  merit  is  based  on  the  numerical  values  as- 
signed to  the  performances  in  written  examinations. 
The  first  of  these  is  that  the  scheme  stimulates  the 
ambition  to  secure  favorable  marks  without  awakening 
a  corresponding  desire  to  become  possessed  of  the 
knowledge  by  which  such  marks  may  be  fairly  won. 
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To  produce  a  performance  which  may  meet  the 
approval  of  the  examiner  is  therefore  the  object  of 
the  student's  highest  endeavor,  without  regard  to  the 
means  by  which  this  object  is  accomplished.  Hence 
the  resort  to  dishonest  practices,  the  use  of  which  has 
been  recently  charged  to  be  so  general  in  other  insti- 
tutions as  well  as  in  this  ;  and  which,  there  can  be  no 
doubt,  is  often  attempted,  whatever  opinion  may  be 
entertained  as  to  the  extent  of  its  success.  There  are 
those  who  have  watched  the  operations  of  this  system 
for  many  years,  who  are  ready  to  declare  it  is  a  failure 
altogether ;  and  that  even  under  it  the  highest  aca- 
demic honors  have  not  seldom  been  secured  by  fraud. 
If  the  undersigned  does  not  fully  partake  of  these 
convictions,  he  has  at  least  reason  to  believe  that  they 
are  not  wholly  without  foundation  ;  and  he  therefore 
regards  the  objection  to  the  system  well  taken,  that  it 
does  not  accomplish  the  object  proposed. 

But  a  greatly  more  serious  objection  to  it  than  its 
failure,  is  its  demoralizing  effect  upon  those  who  live 
under  it.  Whether  the  fraudulent  practices  which  it 
is  so  positively  asserted  to  encourage  are  successful  or 
not,  there  can  be  no  doubt  that  they  exert  a  most 
deadening  influence  upon  the  moral  sense  of  those 
who  are  tempted  to  employ  them.  So  pernicious  an 
influence  steadily  acting  upon  a  susceptible  youth  at 
the  period  when  character  is  forming  can  hardly  fail 
to  undermine  his  principles  and  destroy  his  sense  of 
obligation  in  all  the  relations  of  life.  It  destroys, 
moreover,  his  sense  of  shame  ;  for  while  in  its  own 
nature  cheating  in  an  examination  room  is  as  essen- 
tially disgraceful,  and  is  always  so  felt  to  be  by  an  un- 
sophisticated youth,  as  cheating  at  cards,  yet  a  little 
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familiarity  with  the  practices  which  young  men  tolerate 
among  themselves  in  this  matter  so  completely  dulls 
their  sensibility  on  the  subject,  that  they  cease  even  to 
affect  concealment  of  their  dishonesty,  but  rather 
plume  themselves  publicly  among  their  fellows  on 
their  success.  A  system  which  naturally  and,  as  it 
would  seem,  inevitably  leads  to  consequences  like  this, 
is  not  one  which  can  be  wisely  maintained  in  an  insti- 
tution for  the  education  of  the  young. 

The  evils  here  spoken  of  owe  their  existence  to  the 
fact  that  examinations  are  in  writing.  Oral  examina- 
tions afford  small  opportunity  for  imposing  upon  the 
examiner  a  show  of  knowledge  where  the  reality  does 
not  exist.  Even  though  the  letter  of  a  text  may  be 
correctly  repeated,  a  few  well-directed  questions  will 
quickly  discover  how  far  intelligence  enters  into  the 
performance.  If  it  be  inquired  then  why  examinations 
should  not  be  made  entirely  oral,  the  reply  must  be 
that  they  were  so  half  a  century  ago,  and  that  the 
method  was  abandoned  for  what  were  then  esteemed 
to  be  reasons  of  weight.  Among  these  were  the  large 
amount  of  time  necessary  to  make  an  oral  examination 
thorough,  when  each  individual  of  a  class  has  to  be 
separately  taken  up.  The  method  is  quite  feasible  for 
a  single  person  or  for  a  squad  of  two  or  three  ;  but 
with  classes  numbering  from  fifty  to  an  hundred  or 
upwards  it  becomes  intolerably  laborious.  Another 
reason  is  that,  in  oral  examinations,  where  all  the 
students  are  examined  in  each  other's  presence,  the 
tests  cannot  be  identical  to  all ;  and  this,  considering 
that  the  object  of  the  examination  is  professedly  to 
settle  the  question  of  comparative  merit,  is  a  fatal  ob- 
jection.     It  may  indeed  happen,  and  it  is  in  fact  an 
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occurrence  which,  while  the  system  was  in  use,  often 
did  happen,  that  the  least  proficient  man  in  a  class, 
through  the  lucky  chance  which  caused  the  most  ele- 
mentary matters  to  fall  to  his  share,  was  enabled  to 
appear  to  better  advantage  than  the  most  thorough- 
going of  his  competitors. 

Neither  the  oral  nor  the  written  examination  seems, 
therefore,  to  be  well  adapted  to  secure  the  result  which 
it  is  the  object  of  either  to  attain,  viz.,  the  arrangement 
of  the  members  of  a  class  of  competing  students  in  a 
just  order  of  merit  The  question  may  then  be  very 
properly  asked,  whether  this  object  is  important 
enough  to  justify  the  trouble  it  costs  to  secure  it. 
There  can  be  no  doubt  that  the  educational  effect 
upon  young  minds  of  a  course  of  study  would  be 
much  more  beneficial,  if  the  incitement  to  effort  could 
be  the  love  of  knowledge  for  its  own  sake  rather  than 
the  ambition  to  be  publicly  proclaimed  as  outranking 
their  fellows  in  a  scholastic  roll.  Why  should  there 
be  any  publication  made  as  to  scholastic  merit  except 
the  distinction  into  classes  of  the  proficient  and  the 
deficient  ?  This  is  a  question  presented  in  the  last 
annual  report  of  the  undersigned,  and  it  is  now  re- 
peated. The  distinction  here  proposed  is  the  only  one 
made  in  professional  schools,  and  it  is  the  only  one 
needed.  In  schools  of  the  Liberal  Arts,  the  order-of- 
merit  plan  seems  to  have  been  adopted  in  the  belief 
that  the  spirit  of  emulation  induced  by  it  might  stimu- 
late diligence  in  study.  Perhaps  it  does,  to  a  certain 
extent,  and  among  the  ambitious  and  the  limited 
number  to  whom  high  distinction  is  a  possibility  ;  but 
it  is  doubtful  whether,  among  the  great  majority,  this 
stimulus  is  felt  at  all,  and  it  is  not  at  all  doubtful  that, 
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among  a  large  proportion,  the  influence  of  the  system 
is  discouraging  rather  than  animating. 

Should  it  be  deemed  advisable,  however,  to  continue 
to  maintain  the  traditional  practice  of  grading  classes 
in  a  regular  order  of  merit,  it  would  seem  to  the 
undersigned  most  judicious  to  entrust  this  arrange- 
ment either  to  the  judgment  of  the  officers  having 
charge  of  the  instruction  of  each  class,  to  be  made  ac- 
cording to  the  impression  produced  upon  their  minds 
by  the  performances  of  individuals  throughout  the 
whole  course  of  study,  and  not  upon  the  basis  of  any 
system  of  numerical  records ;  or,  better  than  this,  to 
leave  this  determination  to  the  free  suffrages  of  all  the 
members  of  the  class  concerned,  each  student  to  form 
for  himself  independently  an  order  of  merit  embracing 
the  names  of  all  his  classmates,  and  a  result  or  authori- 
tative list  to  be  deduced  from  the  combination  of  these 
in  the  ordinary  way  of  counting  the  ballots  in  an  elec- 
tion. This  method  has  the  recommendation  that  it 
has  been  actually  and  successfully  tried  during  a  long 
series  of  years  in  one  of  the  leading  colleges  of  the 
country.  During  all  the  earlier  part  of  this  century, 
and  down  to  some  time  later  than  1830,  no  other 
method  of  determining  academic  rank  was  practised 
in  Yale  College  than  this.  The  ballot  was  resorted 
to  only  twice  during  the  four-year  course  :  once  just 
previous  to  the  Junior  Exhibition,  and  again  in  antici- 
pation of  the  final  graduation ;  but  it  might  be  em- 
ployed more  frequently,  if  thought  advisable.  In  the 
meantime,  no  record  was  kept  of  the  relative  standing 
of  different  individuals,  and  men  were  esteemed  ac- 
cording to  the  reputation  they  established  among  their 
classmates,  who  were  the  observers  of  their  diligence 
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and  of  the  character  of  their  scholastic  performances. 
This  system  was  abandoned  at  New  Haven,  not  be- 
cause of  any  distrust  of  its  fundamental  principle,  but 
from  the  belief  that  the  plan  of  giving  a  daily  mark  for 
every  exercise  would  have  the  effect  to  keep  the  stu- 
dent more  closely  up  to  his  work  ;  and  hence  the 
marking  system  was  adopted.  The  two  could  not 
work  together,  and  consequently  the  practice  of  voting 
was  discontinued. 

Two  obvious  advantages  recommend  the  plan  here 
proposed.  It  leads  young  men  to  prize  the  good 
opinion  of  their  fellows,  and  to  seek  to  be  esteemed 
for  real  and  not  for  a  fictitious  scholarship,  represented 
by  *'  marks  "  obtained  often  by  methods  of  equivocal 
character ;  and  it  trains  young  men  in  their  early 
years  to  the  use  of  those  methods  for  securing  success, 
on  which  they  will  be  compelled  to  depend  throughout 
all  their  future  life. 

Two  objections  have  been  made  to  the  plan.  First, 
it  is  said  that  young  men  will  be  biased,  in  giving 
their  voices,  by  feelings  of  personal  friendship  or 
aversion  ;  and  the  vote  will  not  be  expressive  of  an 
honest  judgment.  Secondly,  there  are,  at  this  time, 
so  many  distracting  interests  among  college  students, 
the  offspring  of  their  numerous  petty  associations, 
that  class  feeling  is  to  a  large  extent  subordinated  to 
ambitions  of  a  less  comprehensive  character  ;  in  con- 
sequence of  which  the  vote  will  be  partisan  ;  and  the 
result  reached  by  it  will  be  a  triumph  of  factions,  and 
not  an  expression  of  conscientious  convictions.  Both 
these  objections  are  hypothetical.  Long-continued 
experiment  has  proved  that  the  first  is  baseless.  The 
disturbing  cause  assumed  in  the  second  to  be  so  dan- 
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gerous  did  not  exist,  or  did  not  exist  to  the  same  de- 
gree, early  in  the  century  ;  and  what  might  be  its 
influence  can  only  be  matter  of  opinion.  A  new  ex- 
periment might  very  probably  prove  it  to  be  quite  in- 
efficacious for  harm.  Such  an  experiment  is  certainly 
worth  trying. 

Discipline. — Under  this  head  there  is  nothing  to 
vary  the  monotony  of  the  statements  of  the  past  sev- 
eral years.  Good  order  and  quiet  attention  to  duty 
have  become  the  rule  among  the  undergraduates  of 
Columbia  College.  It  seems  to  be  a  truth  generally 
recognized  that  to  be  a  Columbian  is  to  be  a  gentle- 
man. The  improvement  in  the  tone  of  undergraduate 
sentiment  on  this  subject  within  the  past  ten  or  fifteen 
years  has  been  very  marked  ;  and  this  is  the  case  not 
in  our  institution  only,  but  generally  throughout  the 
country.  This  eff"ect  has  been  doubtless  due  in  a 
measure  to  the  gradual  outgrowing  of  pernicious  tra- 
ditions, according  to  which  the  experience  of  college 
life  was  held  to  be  incomplete  unless  it  had  been 
marked  by  occasional  scenes  of  turbulence  and  wild 
defiance  of  academic  authority.  In  part,  and  in  con- 
siderable part,  it  has  also  been  further  due  to  the 
substitution,  to  a  great  extent,  of  methods  of  moral 
suasion  in  place  of  the  denunciation  and  infliction  of 
penalties  involving  suff"ering  or  disgrace.  But  to  these 
causes  must  be  added  the  fact  that,  under  modem 
academic  regimen,  the  restraints  upon  the  personal 
liberty  of  the  student  are  vastly  less  than  they  were 
half  a  century  or  even  a  quarter  of  a  century  ago. 
The  young  man  goes  and  comes,  in  college,  almost  as 
freely  as  in  his  father's  house ;  and  though  the  old 
rules  regulating  his  hours  may  remain  nominally  un- 
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changed,  yet  the  consequences  of  their  disregard  have 
ceased  to  be  serious,  even  ff  they  have  not  ceased  to 
follow  altogether.  Forty  years  ago,  to  leave  the  col- 
lege ground  during  the  prohibited  hours  drew  after  it 
grave  censure,  and  to  leave  the  university  town  with- 
out permission  was  an  offence  of  such  enormity  as  to 
involve  dismission  in  disgrace. 

The  freedom  conceded  to  young  men  in  recent 
years,  moreover,  to  organize  themselves  into  voluntary 
associations,  some  of  them  secret  and  others  open,  for 
mutual  improvement,  for  social  enjoyment,  or  for  the 
cultivation  of  athletic  sports,  has  done  much  to  soften 
what  used  perhaps  to  be  felt  as  the  iron  yoke  of 
academic  rule,  and  to  distract  thoughts  from  griev- 
ances which  were  not  the  less  irritating  because  they 
were  usually  imaginary.  There  can  be  no  doubt  that 
these  organizations  have  afforded  a  salutary  outlet  for 
much  of  that  youthful  effervescence  which  might 
otherwise  expend  itself  in  disturbances  of  the  general 
tranquillity.  Those,  therefore,  who  are  disposed  to 
regard  with  disfavor  what  they  esteem  the  waste  of 
time,  and  unwarranted  interference  with  systematic 
study,  occasioned  by  the  recent  large  development  of 
the  system  of  inter-collegiate  games  and  regattas, 
would  do  well  to  consider  how  very  largely  escapes 
through  this  channel  an  accumulation  of  explosive 
material,  which,  if  less  free  to  scatter  itself,  might 
produce  results  of  a  more  serious  character. 

It  was  suggested  in  a  former  report  of  the  under- 
signed that  a  remedy  for  the  disorders  from  which 
colleges  have  at  times  so  seriously  suffered  might  be 
found  by  transferring  to  the  students  themselves  the 
responsibility  for  their  own  government     The  effect 
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of  the  system  actually  existing  is  to  disguise  to  the 
mind  of  the  undergraduate  the  fact  that  it  is  his  own 
interest  that  is  mainly  concerned  in  the  preservation 
of  order.  It  is  for  him  that  the  college  is  created. 
It  is  for  his  benefit  that  instruction  is  given.  He  is  a 
member  of  the  institution  only  in  order  that  he  may 
receive  this  benefit,  and  without  quiet  and  good  order 
the  attainment  of  this  object  is  impossible.  But  the 
tendency  of  the  existing  system  is  to  fix  in  his  mind 
the  impression  that  the  preservation  of  order  is  a 
thing  which  the  teaching  body  aim  to  enforce  for  the 
sake  of  some  advantage  to  themselves.  In  the  spirit 
of  defiance  to  restraint,  which  is  natural  to  man  al- 
ways, and  to  young  men  especially,  it  occurs  to  him 
that  to  baffle  them  in  this  aim,  if  possible,  is  a  thing 
rather  creditable  than  otherwise.  The  experience, 
however,  which  young  men  in  college  have  acquired, 
in  the  management  of  the  voluntary  associations 
which  have  so  multiplied  among  them  of  recent  years, 
has  had  the  undoubted,  though  possibly  the  insensible 
effect,  materially  to  modify  their  views  of  college  gov- 
ernment. And  were  the  burden  thrown  upon  them  of 
seeing  that  the  object  for  which  the  college  was  insti- 
tuted is  effectually  carried  out,  there  is  no  reason  to 
doubt  that  the  ends  of  good  government  would  be 
quite  satisfactorily  secured — more  satisfactorily,  prob- 
ably, than,  in  many  instances  in  the  past,  it  has  been 
practicable  to  secure  them. 

These  views  were  expressed  hypothetically  by  the 
undersigned  some  six  or  seven  years  ago,  at  a  time 
when  he  was  not  aware  that  they  had  ever  occurred 
to  others ;  still  less  that  they  had  been  subjected  to 
the  test  of  experiment.     He  was  very  soon  after  in- 
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formed,  however,  that  the  plan  of  self-government  by 
students  had  been  in  actual  operation  in  one  State 
university  for  ten  years  preceding ;  and  since  that 
time  a  similar  system  has  been  adopted  with  satisfac- 
tory results  in  Amherst  College,  and  something  analo- 
gous to  it  is  on  trial  at  Harvard.  These  beginnings 
in  so  conspicuous  quarters  betoken  the  coming  of  a 
new  era  in  university  government,  in  which  college 
disturbances  shall  no  more  be  known. 

Elective  Studies. — In  Columbia  College,  at  this 
time,  the  senior  class  are  entirely  free  to  choose 
the  studies  they  will  pursue  from  among  all  which 
are  embraced  in  the  general  program.  They  are  re- 
quired to  elect  a  sufficient  number  to  fill  up  the  pre- 
scribed number  of  hours  per  week.  The  junior  class 
are  required  to  study  Latin,  Greek,  English,  History, 
Political  Economy,  Logic,  and  Psychology,  occupying 
two  thirds  of  their  time ;  and  during  the  remaining 
third  they  may  elect  Mathematics,  Physics,  Botany, 
any  one  or  more  of  the  modern  languages,  and  Latin 
or  Greek  in  addition  to  that  which  is  required.  There 
are  certain  subjects,  therefore,  which  are  elective  for 
both  classes,  and  some  which  are  elective  for  Seniors 
only.  The  following  statement  shows  the  manner  in 
which  the  privilege  of  election  has  been  exercised  dur- 
ing the  past  year. 

I.   STUDIES  ELECTIVE  BY  BOTH  JUNIORS  AND  SENIORS. 


Number  in  class       .     •  . 

Greek  .... 
Latin  .... 
Mathematics  ... 

*  In  addition  to  this  elective  Latin  and  Greek,  the  same  languages  are  com- 
pulsory upon  the  Junior  class  for  two  hours  weekly  each  throughout  the  year. 


Seniors. 

Juniors. 

Total 

52 

51 

103 

27 

7* 

34 

ao 

18* 

38 

6 

15 

21 
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Physics 12  41  53 

Botany 9  18  27 

French 27  18  45 

German 10  22  32 

Spanish          ....  6  4  10 

Italian 2  i  3 

II.    STUDIES  ELECTIVE  BY  SENIORS  ONLY. 

Number  electing. 

Number  in  class 52 

English 23 

Astronomy 39 

Philosophy 20 

Ethics 6 

Chemistry 8 

Political  Economy 15 

Constitutional  History  of  Europe    ....  35 

Constitutional  History  of  England  ....  4 

Geology ii 

Anglo-Saxon 31 

Hebrew 6 

III.   MODERN  LANGUAGES  ELECTIVE  BY  SOPHOMORES  AND  FRESHMEN. 

Sophomores.  Freshmen.  Total. 

Number  in  class         ....        58  76  134 

French 29  37  66 

German 28  32  60 

Italian i  o                     i 

Spanish    .....          o  3                     3 

The  following  exhibit  shows  the  entire  number  of 
Students  from  all  the  classes  electing  the  modern  lan- 
guages severally. 

IV.   TOTAL  NUMBER  ELECTING  MODERN  LANGUAGES. 

Numbers  electing. 

Total  number  of  students 237 

Number  electing  French in 

**  "        German 92 

*'        Spanish 13 

Italian 4 

From  an  examination  of  these  tables  it  will  appear 
that  the  Italian  and  Spanish  languages  are  sought  by 
comparatively  few.     The  reason  of  this  is  that  those 
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languages,  under  existing  rules — rules  adopted  in 
opposition  to  the  advice  and  judgment  of  the  under- 
signed— are  not  freely  elective  until  the  senior  year ; 
and  that,  when  they  become  so,  the  time  which 
remains  to  pursue  them  is  not  sufficient  to  allow  them 
to  be  thoroughly  studied.  According  to  these  rules, 
the  student,  at  the  beginning  of  the  course,  is  required 
to  take  a  modern  language  ;  but  it  must  be  either  the 
French  or  the  German — no  other  choice  being  allowed. 
He  is  further  required  to  pursue  the  language  selected 
up  to  the  end  of  the  sophomore  year  ;  and  if,  during  the 
junior  year,  he  elects  any  modern  language,  it  must  be 
that  which  he  was  previously  pursuing,  and  which  he 
is  not  permitted  to  relinquish  till  the  end  of  the  third 
year  complete.  The  severity  of  the  rule  is  relaxed 
only  in  case  the  entering  student  is  already  proficient 
in  both  French  and  German ;  or  unless  he  can  show 
that  there  are  urgent  reasons  why  he  should  make  the 
acquisition  of  Spanish  or  Italian. 

The  adoption  of  these  rules,  which  came  first  into 
operation  during  the  academic  year  next  previous  to 
the  present,  has  been  very  seriously  to  limit  the  scope 
and  impair  the  efficiency  of  our  system  of  instruc- 
tion in  modern  languages.  In  planning  this  system, 
it  was  designed  that  the  undergraduate  instruction 
might  progressively  lead  up  to  superior  and  postgradu- 
ate courses  of  philology  and  literature  in  each  particu- 
lar language ;  in  order  to  which  it  was  provided  that 
choice  should  be  entirely  free  among  them  all.  This 
plan  was  adopted  as  devised,  and  was  continued  for 
several  years  successfully  in  operation.  Since  its 
modification,  however,  two  years  ago,  the  Romance 
languages  of  Southern  Europe,  and  the  Scandinavian 
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of  Northern,  have  been  so  nearly  excluded  from  the 
scheme,  that  they  might  almost  as  well  be  dropped 
entirely.  It  would  be  better,  however,  to  rescind  the 
rules  which  have  operated  injuriously,  and  to  restore 
to  the  system  the  comprehensive  character  which  was 
given  to  it  in  its  first  inception. 

Lenten  Lectures. — An  interesting  and  gratifying 
incident  occurred  during  the  month  of  February  last, 
which  deserves  mention  in  this  report.  A  request 
signed  by  more  than  one  hundred  undergraduate  stu- 
dents was  addressed  to  the  undersigned  and  to  the 
Rev.  Dr.  Duffie,  Chaplain  of  the  College,  asking  that 
invitations  might  be  extended  to  a  number  of  distin- 
guished clergymen  of  this  city  and  Brooklyn,  to 
deliver,  on  the  successive  Wednesdays  during  Lent,  a 
series  a  brief  ethical  and  religious  discourses,  in  con- 
nection with  the  regular  morning  chapel  services. 
This  request  was  cordially  endorsed  by  several  of 
the  Trustees,  and  also  by  all  those  members  of  the 
Faculty  to  whom  it  was  submitted  ;  and  it  need  hardly 
be  said  that  it  was  very  willingly  complied  with.  The 
consequence  was  that  the  student  body  were  favored 
with  a  very  interesting  and  effective  series  of  dis- 
courses, which  cannot  but  have  been  productive  of 
very  salutary  impressions.  The  reverend  gentlemen 
who  kindly  contributed  to  the  interest  of  this  series 
were  the  Rev.  E.  Winchester  Donald,  D.D.,  the 
Rev.  George  Van  De  Water,  D.D.  (of  Brooklyn),  the 
Rev.  E.  Spruille  Burford,  the  Rev.  William  S.  Rains- 
ford,  D.D.,  the  Rev.  Henry  Y.  Satterlee,  D.D.,  and 
the  Rev.  Henry  A.  Adams.  This  incident  suggests 
the  possibility  of  instituting  a  permanent  series  of 
exercises  of  this  character  to  cover  a  larger  portion  of 
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the  year,  and  which  would  supply  a  defect  in  the 
moral  and  religious  training  of  our  undergraduates 
which  is  not  at  present  adequately  provided  for. 

The  Centennial  Celebration. — The  present  academic 
year  has  marked  the  close  of  the  first  century  since  the 
corporate  body  styled  "  The  Trustees  of  Columbia 
College  "  was  called  into  existence  by  act  of  the  Legis- 
lature of  the  State  of  New  York.  It  has  been  thought 
fitting  to  commemorate  an  event  of  so  much  moment 
by  fitting  ceremonial  observances.  Resolutions  were 
accordingly  adopted  in  December  last,  providing  for 
such  a  commemoration,  and  appointing  a  committee 
to  make  the  necessary  arrangements.  This  report  is 
not  the  place  in  which  to  give  an  account  of  the  pro- 
ceedings taken  under  this  authority,  or  to  go  into  de- 
tails in  regard  to  the  ceremonial  itself ;  but  an  incident 
so  interesting  in  the  history  of  the  college  can  hardly 
be  permitted  to  pass  without  a  mention.  The  occasion 
drew  together  a  body  of  men  eminent  in  every  de- 
pstrtment  of  intellectual  effort,  such  as  has  been  rarely 
assembled  in  this  country  in  one  place.  Sister  insti- 
tutions in  large  numbers  were  represented  by  delegates 
selected  from  among  the  most  distinguished  members 
of  their  learned  bodies.  Throngs  of  enthusiastic 
alumni  and  undergraduates  swarmed  in  procession 
along  the  streets  and  crowded  to  overflowing  the 
capacious  hall  in  which  the  exercises  were  conducted. 
A  masterly  oration  by  Frederic  R.  Coudert,  Esq.,  of 
the  class  of  1850,  followed  by  a  poem  by  the  Rev. 
George  Lansing  Taylor,  of  the  class  of  1861,  held  the 
immense  audience  in  rapt  attention  ;  and  the  bestowal 
of  honorary  degrees  in  considerable  numbers  upon 
persons  of  recognized  celebrity  in  letters,  in  science, 
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in  education,  in  jurisprudence,  in  legislation,  and  in 
diplomacy,  gave  to  the  concluding  ceremonies  a  kind 
of  spectacular  character,  of  which  the  interest  was 
heightened  by  the  infrequent  occurrence  of  similar 
scenes. 

A  general  reception  given  in  the  evening  at  the 
College  by  the  President,  Faculties,  and  Alumni,  to 
the  Trustees,  invited  guests,  and  distinguished  citizens 
generally,  was  a  most  brilliant  success.  The  buildings 
were  illuminated  throughout,  and  were  thronged  in 
every  part  to  a  late  hour  by  curious  guests.  The  re- 
ception took  place  in  the  great  reading-room  of  the 
library,  which  had  been  cleared  for  the  purpose  of  all 
furniture,  decorated  with  flags,  and  lighted  by  electric 
lights,  alternately  white  and  blue  (the  college  colors). 
A  magnificent  collation  was  spread  in  Hamilton  Hall, 
and  a  lively  band  discoursed  animating  music  to  the 
young  people  who  converted  the  lecture  halls  of  the 
Law  School  into  temporary  dancing-rooms.  It  would 
be  difficult  to  make  a  just  estimate  of  the  numbers 
assembled,  but  they  would  hardly  have  fallen  below 
three  or  four  thousand.  Rarely,  if  ever,  has  a  more 
numerously  attended  in-door  f6te  been"  held  in  our 
city. 

The  impression  produced  upon  the  public  mind  by 
this  demonstration,  as  evinced  by  the  reports  and 
comments  of  the  press,  and  by  the  spontaneous  ex- 
pressions of  gratification  and  hearty  congratulations 
let  fall  in  every  quarter  by  our  own  fellow-citizens  and 
by  our  distinguished  invited  guests  from  a  distance, 
have  been  of  a  most  favorable  character.  The  cele- 
bration has  awakened  an  interest  in  the  college  more 
general  and  more  profound  than  has  ever  been  felt 
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before,  besides  reviving  in  the  hearts  of  alumni  of 
many  years'  standing — some  of  them  with  heads  quite 
silvered  over — a  new  warmth  of  feeling  toward  Alma 
Mater  not  very  unlike  the  glow  of  boyhood's  time. 
Upon  the  whole  the  celebration  has  been  a  success  in 
the  fullest  sense  of  the  term. 

Free  Public  Lectures. — During  the  academic  year 
1885-6  there  was  inaugurated  experimentally  a  system 
of  free  public  lectures  to  be  offered  to  the  public 
weekly  on  Saturday  mornings,  the  lectures  being 
voluntarily  given  by  members  of  the  corps  of  instruc- 
tion. The  experiment  was  made  under  unfavorable 
circumstances  ;  for,  in  the  first  place,  the  college  is  so 
unfortunate  as  to  possess  no  lecture  hall  of  dimensions 
sufficient  to  receive  a  popular  audience ;  and  secondly, 
the  lecturers  were  without  means  to  give  notice  of  the 
times  and  of  the  subjects  of  their  lectures,  except  by 
advertising  or  by  issuing  tickets  at  their  own  expense. 
In  their  desire,  however,  to  serve  the  college  by  im- 
pressing the  public  mind  with  a  sense  of  its  power  of 
usefulness,  and  of  its  disposition  to  be  useful,  not  only 
to  young  men  under  scholastic  training,  but  to  the 
people  at  large,  they  submitted  to  this  tax,  and  a  series 
of  eight  lectures  was  given  in  the  lecture  halls  of  the 
Law  School  on  as  many  Saturdays  during  the  spring 
of  1886.  The  success  was  beyond  all  anticipation. 
The  halls,  altogether  too  small  for  the  purpose,  were 
constantly  filled  to  overflowing,  and  would  have  been 
had  their  capacity  been  twice  as  great.  The  approach 
of  the  final  examinations  of  the  year  put  an  end  to  the 
course  in  May.  It  was  resolved,  however,  to  resume 
it  on  the  reassembling  of  the  College  in  the  autumn  ; 
but,  considering  the  very  obvious  advantage  to  the 
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College  from  the  maintenance  of  a  system  so  generally 
acceptable,  it  was  hoped  the  Trustees  might  be  willing 
to  make  provision  for  defraying  the  inconsiderable 
but  unavoidable  incidental  expenses  attending  it. 
As  soon,  therefore,  as  a  proper  program  could  be  ar- 
ranged, an  appropriation  for  the  purpose  was  sought, 
which  was  granted  at  the  December  meeting  of  the 
Board  in  1886.  The  lecture  course  commenced  on 
Saturday,  January  8,  1887,  and  has  been  kept  up 
without  interruption  to  the  present  time. 

Hardly  had  the  course  been  commenced,  than  an 
unexpected  embarrassment  arose.  A  larger  number 
of  lectures  were  offered  than  there  were  Saturdays 
available  during  the  remaining  portion  of  the  scholas- 
tic year.  Some  of  these  were  disposed  of  by  provid- 
ing a  secondary  course  of  afternoon  lectures  on 
Thursdays.  Others  were  necessarily  declined,  or 
postponed  for  delivery  in  a  future  year. 

The  lecturers  have  not  all  been  college  officers.  In 
a  number  of  instances  literary  gentlemen  of  established 
reputation  have  offered  to  contribute  to  the  course 
one  or  more  lectures  freely ;  and  their  offers  have 
been  accepted  so  far  as  the  limitations  under  which 
we  have  been  operating  have  permitted.  We  have 
thus  had  lectures  from  Mr.  E.  S.  Nadal,  Mr.  W.  H. 
Bishop,  the  Rev.  Mytton  Maury,  and  Dr.  Titus 
M.  Coan  ;  and  we  should  have  had  several  others,  had 
not  the  time  been  previously  engaged  by  our  own 
officers.  Of  these.  Prof.  Charles  Sprague  Smith  has 
given  five  lectures ;  Mr.  G.  A.  Scribner,  five ;  Dr.  B. 
F.  O'Connor,  two ;  Dr.  N.  Murray  Butler,  two  ;  Dr. 
H.  T.  Peck,  one ;  and  Mr.  D.  K.  Dodge,  one.  The 
subjects  of  the  lectures  have  been  very  various — liter- 
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ary,  archaeological,  descriptive,  psychological  or  paeda- 
gogical,  and  classical ;  and  probably  the  course  has 
owed  something  of  its  sustained  interest  to  this 
variety.  That  the  interest  has  been  well  sustained  is 
made  manifest  by  the  many  and  warm  expressions  of  in- 
debtedness to  the  college,  which  have  been  addressed 
to  the  undersigned,  by  many  of  those  who  have 
habitually  attended  the  series,  among  whom  have 
been  ladies  as  well  as  gentlemen  of  high  culture. 

Similar  expressions  of  appreciation  have  also  been 
heard  from  the  press  of  the  city;  which,  as  is  well 
known,  usually  occupies  itself  much  more  with  the 
affairs  of  educational  institutions  at  a  distance  than 
with  those  of  Columbia  College.  Yet  this  lecture 
course  has  elicited  in  several  quarters  highly  compli- 
mentary notices,  of  which  the  following,  which  ap- 
peared only  a  few  weeks  ago  in  a  prominent  evening 
journal,  may  be  taken  as  a  sample  : 

"  The  rush  of  a  great  commercial  city  is  apt  to  drown  the 
voice  of  the  muses.  How  many  of  our  readers  are  aware 
that  every  Saturday  morning  at  Columbia  College  a  course 
of  lectures  upon  literature  and  history  is  free  to  the  public  ? 
They  are  by  various  lecturers,  the  hour  is  11.30  A.M.,  and 
the  place  is  the  lecture  room  of  the  Law  building.  Next 
Saturday,  for  instance,  the  lecture  is  by  Dr.  Titus  Munson 
Coan,  upon  *'  The  Poetry  of  Wordsworth  "  ;  on  the  i6th 
and  23rd  Dr.  B.  F.  0'Conno>  will  tell  about  "  The  Song  of 
Roland  " ;  on  the  30th  Dr.  H.  T.  Peck  will  consider  "  The 
Argument  against  Classical  Study."  These  lectures,  which 
are  given  weekly  from  January  to  April  inclusive,  would 
be  a  prominent  feature  in  the  intellectual  life  of  perhaps 
any  other  college  city  in  America.  It  is,  of  course,  much 
too  soon  to  compare  thdm  to  the  public  courses  at  the  Sor- 
bonne  and  the  College  of  France,  in  Paris,  which  are  still, 
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after  centuries  of  frequentation,  one  of  the  most  attractive 
features  of  the  most  attractive  city  in  the  world.  None  the 
less  our  American  Sorbonne  is  forming  itself  in  East  Forty- 
Ninth  Street.  These  lectures  are  of  real  interest  and 
value ;  and  some  of  our  wealthy  men  would  not  go  amiss 
if  they  .would  provide  a  lecture  room  for  their  better  accom- 
modation. There  are  other  courses  of  lectures  given  there 
which  are  also  open  to  the  public.  In  that  of  the  Chemical 
Society  of  the  School  of  Mines,  connected  with  the  college, 
Dr.  John  S.  Billings's  recent  lecture  on  "  Moulds,"  illus- 
trated with  lantern  views  and  specimens,  gave  much  curious 
information.  In  the  course  before  the  Columbia  College 
School  of  Library  Economy,  Mr.  Geo.  Haven  Putnam  gave, 
on  Saturday  last,  an  interesting  lecture  upon  "  Literary 
Property  from  the  Point  of  View  of  the  Publishers."  This 
will  be  followed  by  two  lectures  on  "  A  Course  of  Reading," 
by  Prof.  R.  C.  Davis,  Librarian  of  the  University  of  Michi- 
gan ;  one  on  "  Methods  of  Studying  Literature,"  by  Prof. 
Guillaume  A.  Scribner,  and  one  on  "  Bookbuying  and 
Bookbinding,"  by  A.  R.  Spofford,  LL.D.,  Librarian  of 
Congress. 

"  Columbia  College  numbers,  in  all  its  departments,  more 
students  than  any  other  college  in  the  United  States ;  the 
fact  of  its  being  in  the  largest  and  busiest  city  of  the  new 
world  should  not  be  allowed  to  obscure  the  scope  of  the 
work  that  it  is  doing.  Surely  these  lectures  are  as  well 
worth  knowing  about  as  the  details  of  unimportant  events. 
We  commend  them,  and  especially  the  course  first  men- 
tioned, to  such  of  our  readers  as  may  be  interested  in  this 
very  significant  growth  of  culture  among  us.  They  mark  a 
point  in  the  slowly-accomplished  transition  of  our  com- 
munity from  material  to  intellectual  interests." 

It  is  here  assumed  that  a  scheme  which  has  hitherto 
been  regarded  only  as  an  experiment  is  an  established 
part  of  our  permanent  educational  system ;  and  so  it  is 
evident  we  must  now  consider  it.     It  has  been  too 
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complete  and  admirable  a  success  to  be  abandoned. 
It  is  a  success  not  only  in  the  respect  that  it  serves  as 
an  effective  means  of  diffusing  knowledge  among  the 
people,  and  of  affording  rational  entertainment  and 
solid  instruction  to  the  surrounding  community,  but 
as  steadily  drawing  the  attention  of  our  fellow-citizens 
to  the  college,  exalting  their  convictions  of  its  useful- 
ness, and  awakening  their  sympathies  in  its  behalf 
and  stimulating  their  interest  in  its  growing  pros- 
perity and  their  ambition  for  its  higher  development 
On  these  accounts  it  is  desirable  not  only  that  the 
system  should  be  maintained,  but  that  it  should  be 
expanded  and  made  from  year  to  year  a  more  and 
more  conspicuous  feature  in  our  educational  scheme. 

This  conclusion  forces  upon  our  attention,  however, 
the  unfortunate  fact  that  we  are  without  any  hall  of 
assembly  of  such  capacity  as  the  satisfactory  conduct 
of  a  system  of  popular  lectures  demands.  The  halls 
of  the  Law  School  will  scarcely  accommodate  in  their 
permanent  seats  more  than  about  two  hundred  and 
fifty  hearers ;  and  though  these  have  been  supple- 
mented by  the  introduction  of  camp  stools,  this  expe- 
dient hardly  suffices  to  provide  for  more  than  fifty  in 
addition.  On  some  occasions  numbers  have  remained 
standing  through  the  hour ;  and  the  crowds  have 
invaded  even  the  steps  of  the  speaker's  platform. 

The  immediate  and  pressing  want  of  the  college  is 
therefore  an  adequate  lecture  hall ;  and  it  is  a  rather 
melancholy  reflection  that,  while  this  want  is  so  ob- 
vious and  so  urgent,  it  is  impossible  for  us  to  turn  to 
our  fellow-citizens  for  help  in  this  exigency  with  any 
confidence  that  our  appeal  will  be  heard.  In  this 
respect  the  case  of  Columbia  College  seems  to  be  ex- 
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ceptional.  Sister  institutions,  on  the  right  hand  and 
on  the  left,  have,  during  the  past  twenty  years,  been 
flooded  with  rich  gifts  ;  their  grounds  are  dotted  all 
over  with  buildings  bearing  the  names  of  their  gen- 
erous benefactors  ;  Columbia  alone  has  been  hitherto 
overlooked  by  the  living,  and  forgotten  in  their  testa- 
ments by  the  liberal-minded  capitalists  who  have 
passed  away. 

Not  very  long  ago,  the  president  of  one  of  our  more 
fortunate  sister  institutions,  being  on  a  visit  to  our 
grounds,  pointing  to  the  dilapidated  edifice  which, 
twenty  years  ago,  was  all  that  there  was  of  Columbia 
College,  inquired  :  "  When  are  you  going  to  take  that 
away  and  put  something  better  in  its  place  ? "  The 
reply  of  the  undersigned  was  :  "  We  are  waiting  for 
the  financial  tide  to  rise."  "There,**  rejoined  the 
visitor,  "  is  where  we  have  the  advantage  of  you. 
When  we  want  a  new  building,  we  tell  our  alumni, 
and  they  give  it  to  us.** 

When  the  day  shall  dawn,  if  it  shall  ever  do  so,  in 
which  the  trustees  of  our  institution  may  be  able  truth- 
fully to  make  the  same  remark,  a  new  era  will  open  on 
Columbia  College,  and  she  will  go  on  rapidly  to  fulfil 
that  manifest  destiny  which  is  certainly  before  her, 
and  which  will  make  her  sooner  or  later  the  leading 
university  upon  the  western  continent. 

The  Graduate  Department. — Seven  years  ago  the 
Trustees  of  the  college  adopted  the  first  of  a  series  of 
steps  which  are  destined  to  transform  the  character  of 
the  institution,  and  to  lift  it  to  a  plane  superior  to  that 
of  a  mere  gymnasial  training-school,  which  it  had  pre- 
viously so  long  occupied.  Once  before,  the  effort  had 
been  made  to  give  to  the  college  at  once  the  character 
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of  an  university.  Thirty  years  ago,  a  new  departure  of 
this  kind  was  attempted  ;  but  the  change  was  too 
abrupt  and  too  large,  and  it  was  too  much  in  advance 
of  the  public  sense  of  the  educational  wants  of  the 
day ;  hence  its  success  was  not  encouraging.  A  series 
of  measures  was  therefore  resorted  to,  which,  by  giving 
progressive  expansion  to  the  scheme  of  educational 
operations  conducted  within  the  institution,  has  grad- 
ually led  up  to  a  point  at  which  the  transformation  into 
a  true  university  becomes  natural  and  easy.  With  the 
original  School  of  the  Liberal  Arts  were  associated, 
one  by  one,  professional  schools,  beginning  with  the 
School  of  Law,  established  in  1858,  followed  by  the 
School  of  Medicine  by  alliance  with  the  pre-existing 
College  of  Physicians  and  Surgeons,  in  i860;  after 
which,  in  1864,  was  added  the  School  of  Mines,  de- 
signed at  first  for  a  special  purpose,  but  which  has 
since  grown,  without  change  of  name,  into  a  congeries 
of  schools  practically  independent  and  no  fewer  than 
seven  or  eight  in  number.  By  degrees  there  subse- 
quently arose  a  demand  from  a  limited  number  of  the 
graduates  of  these  schools,  or  some  of  them,  for  more 
advanced  instruction  than  was  afforded  by  the  regular 
curricula ;  and  some  imperfect  provision  was  made  for 
the  instruction  of  graduates.  In  order  to  encourage 
graduate  study,  there  were  established,  as  early  as 
1872,  a  number  of  Fellowships  to  be  awarded  to  the 
most  meritorious  of  the  students  annually  graduating 
in  the  School  of  Arts,  and  these  provisions  had  the 
effect  to  pave  the  way  for  the  creation,  by  positive 
resolution  in  1880,  of  an  avowed  department  for  the 
regular  instruction  of  graduates,  in  which  instruction 
is  offered,  and  training  in  methods  of  research   is 
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given,  in  all  the  subjects  embraced  in  the  general  edu- 
cational scheme  of  the  institution.  In  the  establish- 
ment of  this  department,  it  was  not  by  any  means 
anticipated  that  it  would  immediately  attract  a  large 
attendance.  There  was  a  demand  for  the  advantages 
it  offers,  but  the  demand  was  not  great,  though 
steadily  increasing.  The  first  graduate  class,  in  fact, 
in  1 88 1,  embraced  but  six  students.  The  number  for 
the  present  year,  as  appears  earlier  in  this  report,  is 
thirty-two.  The  growth  has  been  quite  equal  to  the 
anticipation,  and  is  altogether  encouraging.  It  is, 
moreover,  quite  legitimate  to  count  in  this  department 
the  students  of  the  second  and,  third  years  of  the 
School  of  Political  Science ;  since  that  School  is  not 
professional,  and  the  students  of  those  classes  are 
graduates.  There  are  forty-four  of  them  in  all,  which 
number  added  to  that  just  given,  swells  the  total  to 
seventy-six. 

That  this  superior  department  of  instruction  must 
constitute  hereafter  the  main  business  of  the  College, 
becomes  every  day  more  obvious.  The  field  is  one 
which  is  not  as  yet  in  this  city,  or  even  in  this  country, 
adequately  occupied.  It  is  a  field  in  which  the  im- 
portance of  judiciously  applied  effort  is  every  day 
growingly  felt.  Each  year  a  constantly  increasing 
number  of  young  men  are  looking  round  for  aids  in 
tfie  pursuit  of  knowledge  superior  to  those  which  our 
colleges  afford  ;  and  each  year  sees  a  larger  and  larger 
proportion  of  them,  dissatisfied  with  the  imperfect 
facilities  which  they  find  at  home,  resorting  to  the 
great  universities  of  Germany  to  obtain  what  they 
need.  The  students  of  the  University  of  Berlin  alone 
number  at  present  more  than  five  thousand ;  and  of 
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these  several  hundred  are  temporarily  expatriated 
Americans,  Leipzig,  Vienna,  Gottingen,  Heidelberg, 
Tubingen,  Bonn,  and  many  others,  draw  also  their 
considerable  quotas  of  our  youthful  countrymen. 
This  deplorable  exodus  can  only  be  arrested  by  pro- 
viding here  the  attractions  which  are  so  abundantly 
offered  in  foreign  lands.  These  attractions  will  un- 
questionably be  provided  here  at  home,  and  in  this 
city  will  be  provided  by  Columbia  College.  It  is  a 
noble  and  magnificent  task  which  our  institution  has 
before  her,  and  it  is  one  which  will  hereafter  throw 
into  shadow  all  that  she  has  accomplished  in  her  past 
honorable  history. 

An  indication  that  our  Trustees  are  beginning  to  be 
awake  to  the  urgency  and  the  importance  of  this  task, 
is  made  manifest  by  the  fact  that  there  is  now  pending 
before  the  Standing  Committee  on  the  Course  of  In- 
struction, a  resolution  which  suggests  the  immediate 
adoption  of  energetic  measures  to  lift  the  whole  plane 
of  instruction  here  to  the  level  of  the  university  stand- 
ard. The  resolution  even  suggests,  inferentially  at 
least,  the  expediency  of  abandoning  the  undergradu- 
ate School  of  Arts  entirely,  and  devoting  the  whole 
strength  of  the  institution  to  its  superior  work.  This, 
however,  would  be  by  no  means  a  necessity.  The  main- 
tenance of  the  inferior  school  would  not  in  any  manner 
interfere  with  the  university  system  ;  while  it  might 
rather  aid  the  latter  by  serving  to  it  as  a  valuable 
feeder.  It  might  aid  it  also  in  another  way.  Since 
to  discontinue  the  undergraduate  department  would 
cut  off  the  revenue  now  derived  from  it,  the  Trustees, 
in  adopting  such  a  measure,  must  be  prepared  to  relin- 
quish a  corresponding  amount  of  their  present  annual 
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income.  A  better  plan  would  be -to  retain  this  income, 
but  to  devote  it  to  the  maintenance  of  Fellowships  to 
be  bestowed  on  promising  young  men  pursuing  uni- 
versity studies.  It  is  by  some  such  measure  as  this 
that  the  success  of  the  university  system  can  be  most 
certainly  and  most  expeditiously  secured.  The  Trus- 
tees of  the  Johns  Hopkins  University  have  recognized 
this  truth,  and  have  acted  accordingly.  The  gratify- 
ing success  which  has  attended  the  efforts  of  that  cor- 
poration to  encourage  university  study  in  this  country, 
has  been  unquestionably  attained  by  the  creation  of 
twenty  Fellowships  of  the  value  of  five  hundred 
dollars  each  per  annum,  to  be  freely  offered  to  gradu- 
ates of  all  colleges  equally,  and  bestowed  on  the  most 
meritorious  among  the  competitors. 

The  undergraduate  department  of  Columbia  College 
yields  a  revenue  of  thirty  thousand  dollars  per  annum. 
Were  that  wholly  devoted  to  the  support  of  Fellow- 
ships, it  would  maintain  no  fewer  than  sixty  ;  and  the 
consequence  would  be  the  creation  here  of  a  nucleus 
which  would  draw  around  it  in  a  very  few  years  a 
student  body  rivalling  in  numbers  some  of  the  great 
universities  of  the  European  continent 

It  is  to  be  hoped  that  the  committee  who  have  in 
charge  the  resolution  above  referred  to,  may  see  their 
way  toward  recommending,  as  the  first  and  most  effi- 
cacious step  toward  advancing  this  institution  to  the 
grade  of  a  true  university,  the  establishment  of  a 
Fellowship  system  like  this  ;  a  system  which,  if  not 
embracing  at  once  so  large  a  number  as  sixty,  may  at 
least  be  sufficient  to  compare  favorably  with  the  ex- 
ample set  at  Baltimore. 

The  value  of  the  Fellowship  system,  not  only  to  the 
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individuals  directly  benefited,  but  also  to  the  scholar- 
ship of  the  country,  may  be  estimated  by  considering 
the  results  which  have  been  realized  from  the  very 
modest  provision  of  this  kind  made  in  our  college 
some  years  ago.  Under  these  provisions  there  have 
been  appointed  twenty  Fellows,  of  whom  twelve  have 
completed  the  terms  for  which  they  were  appointed. 
All  of  these,  with  the  single  exception  of  one  whose 
career  was  prematurely  cut  short  by  death,  have  made 
themselves  honorably  known  in  the  world,  as  scholars 
or  men  of  science.  Four  of  them  are  college  profes- 
sors (including  one  in  our  own  college).  Six  others 
are  instructors  in  colleges,  of  grade  below  that  of  pro- 
fessor, but  admirably  qualified  for  the  higher  rank 
which  they  are  sure  to  attain.  One  of  them  is  an 
able  and  well  known  writer  in  economics  and  social 
science.  Three  of  them  are  oriental  scholars  who  may 
claim  to  be  authorities,  and  one  is  an  accomplished 
educationist  and  metaphysician,  who  has  just  been 
placed  at  the  head  of  an  institution  in  this  city  re- 
cently established  for  the  purpose  of  trying  an  inter- 
esting educational  experiment  of  novel  character. 

It  would  be  too  much  to  say  that  these  men  would 
never  have  been  heard  of,  or  that  they  would  have 
failed  to  attain  distinction,  if  they  had  not  received 
the  appointment  of  Fellows  in  our  college ;  but  it  is 
quite  safe  to  affirm  that  the  kind  of  distinction  which 
they  have  attained  has  been  due  to  the  bent  given  to 
their  energies  by  the  course  of  study  to  which  their 
appointment  introduced  them. 

A  more  indirect,  and  not  entirely  anticipated  conse- 
quence of  this  same  system  of  Fellowship  appoint- 
ments, has  been  the  spontaneous  growth  here  of  an 
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incipient  School  of  Oriental  Literature  and  Compara- 
tive Philology.  Among  our  young  scholars  selected 
for  distinction  as  Fellows,  it  has  happened  that  there 
have  been  several  whose  tastes  led  them  to  the  study 
of  the  Vedas,  the  A  vesta,  the  Hebrew  Old  Testament, 
the  Talmud,  the  Koran,  and  other  books  not  usually 
sought  except  by  students  of  the  philosophy  of 
language.  These,  having  become  members  of  our 
teaching  body,  as  assistants  in  the  classical  depart- 
ments, have  voluntarily  offered  their  services  to  aid 
others  to  follow  the  same  difficult  path  which  they 
had  themselves  pursued  ;  and  thus,  without  trouble  or 
expense  to  ourselves,  we  have  become  possessed  of 
the  germ  of  a  School  of  Philology  which  bids  fair  to 
reflect  signal  honor  on  the  institution  which  has  cher- 
ished it  into  life. 

Very  recently  we  have  had  an  encouraging  and 
flattering  evidence  that  this  promising  beginning  is 
not  unappreciated  by  our  surrounding  fellow-citizens. 
Several  friends  of  education  especially  interested  in 
Biblical  learning,  at  a  recent  meeting  of  our  Board  of 
Trustees,  presented  to  that  body  through  the  reverend 
Rabbi  Gottheil  of  Temple  Emanu-El,  a  proposition 
to  establish  and  maintain  in  the  college  a  chair  of 
Rabbinical  Literature ;  which  proposition  has  been 
received  with  gratification,  and  referred  to  a  com- 
mittee to  arrange  the  terms  of  the  endowment.  This 
very  generous  offer,  it  is  hoped,  will  prove  to  be  an 
indication  that  the  wants  of  the  college  are  beginning 
to  be  understood,  and  that  the  possibilities  of  its  use- 
fulness are  likely  to  be  materially  enlarged  by  future 
benefactions  of  a  similar  character. 

TJu  Library. — The   growing   importance   of    the 
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library  as  an  educational  instrumentality  becomes 
more  manifest  with  each  succeeding  year.  It  has 
always  been  largely  used  by  the  students  of  the 
professional  schools.  It  is  still  more  so  by  those 
of  the  School  of  Political  Science,  and  by  the  mem- 
bers of  the  Graduate.  Department  The  methods 
practised  in  these  Schools  make  the  examination  of 
authorities  a  daily  necessity,  and  serve  to  test  severely 
the  sufficiency  of  our  collections  for  the  purposes  of 
university  study.  The  library  is  thus  found,  in  spite 
of  the  large  number  of  volumes  it  contains,  frequently 
defective  where  information  is  most  needed,  and  our 
students  have  been  frequently  driven,  in  many  in- 
stances, to  consult  the  richer  collections  of  the  Astor, 
or  the  Historical,  library.  This  is  a  defect,  however, 
which  the  progress  of  time  will  cure.  Every  year 
will  add  to  the  number  of  valuable  books  gathered 
here,  and  every  year  ought  to  do  so,  until  there 
shall  be  no  longer  occasion  to  depend  on  the  assistance 
of  others. 

This  consideration  brings  into  prominence  the  fact 
that  the  capacity  of  the  present  library  building,  con- 
siderable as  it  is,  is  not  such  as  to  permit  any  consid- 
able  further  increase  in  the  magnitude  of  its  literary 
treasures.  There  remains  but  little  space  for  shelf- 
room  upon  the  walls  still  unoccupied ;  and  there  are 
books  in  large  quantities  piled  on  tables  and  floors, 
exposed  to  injury  and  accessible  with  difficulty,  await- 
ing such  accommodations  as  it  is  still  possible  to  make 
for  them,  and  which  are  now  preparing.  The  old 
library  hall,  which  is  in  communication  with  the  new, 
contains  many  of  these,  and  will  perhaps  for  some 
time  still  continue  to  be  necessarily  used  for  this  pur- 
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pose.  On  several  accounts  this  arrangement  is  very 
undesirable.  In  the  first  place  the  old  structure  is  not 
fire-proof ;  secondly,  it  is  divided  into  a  number  of 
petty  alcoves  which  impede  rather  than  assist  its 
usefulness ;  thirdly,  it  communicates  with  the  main 
library  through  a  crooked  and  inconvenient  passage ; 
and  finally,  it  is  without  any  means  of  artificial  light 
except  by  portable  lamps,  the  use  of  which  in  such  a 
place,  and  with  such  surroundings,  is  dangerous  in 
the  extreme. 

An  extension  of  the  library  building  is  practicable 
directly  toward  the  north,  to  cover  the  site  of  the  old 
building,  which  must  be  demolished  to  make  way  for 
it ;  and  which  would  furnish  room  for  the  convenient 
storing  away  of  half  a  million  volumes  beside  what 
we  have  at  present,  and  would  thus  serve  the  pur- 
poses of  the  university  for  the  next  century.  Such 
an  extension  would,  at  the  same  time,  give  to  the 
observatory  an  increase  of  working  space  sufficient  to 
permit  the  introduction  of  a  dozen  or  more  meridian 
instruments  now  greatly  needed,  and  for  which  pro- 
vision must  somehow  be  made,  if  practical  astronomy 
is  to  be  taught  to  classes  otherwise  than  in  name. 
The  enlargement  suggested  would  involve  an  ex- 
penditure of  possibly  a  quarter  of  a  million  of  dollars ; 
and  would  necessitate  a  delay  of  a  few  years  in  the 
extinction  of  the  debt  of  the  corporation,  which 
would  for  the  time  being  be  more  or  less  increased ; 
but,  in  the  opinion  of  the  undersigned,  it  would  in 
the  long  run  be  the  truest  economy  to  accept  this 
temporary  burden,  which  would  not  fail  to  bring  with 
it  advantages  largely  more  than  compensatory. 

The  enlargement  of  the  library  building  thus  sug- 
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gested  would  be  attended  with  an  additional  advan- 
tage. The  entire  lower  story  of  the  extension  can 
be  devoted  to  the  purposes  of  a  lecture  hall,  of  which 
the  urgent  need  has  been  strongly  set  forth  earlier  in 
this  report.  The  capacity  of  such  a  lecture  hall  might 
be  made  sufficient  to  accommodate  from  six  hundred 
to  one  thousand  hearers ;  and  thus  quite  a  satisfac- 
tory provision  would  be  made  for  this  very  important 
part  of  our  scheme  for  university  teaching. 

The  increasing  use  of  the  library  by  daily  readers 
has  been  very  noticeable  during  the  past  year.  Al- 
though the  number  of  tables  is  such  as  to  provide 
facilities  for  seating  nearly  two  hundred  persons  in 
the  large  hall,  and  sixty  or  seventy  in  the  smaller 
rooms,  at  the  same  time,  it  not  unfrequently  happens 
that  a  place  can  scarcely  be  found  unoccupied  ;  and 
occasionally  every  place  is  full.  For  more  than  a 
year  past  it  has  been  the  desire  of  the  Library  Com- 
mittee to  enlarge  the  accommodations  for  readers  by 
flooring  over  the  cases  in  the  transept ;  an  expedient 
which  would  afford  not  fewer  than  fifty  additional 
places  for  readers.  This  improvement  has  not  yet 
been  made,  but  the  report  of  the  Finance  Committee 
presented  to  the  Trustees  at  their  last  meeting  pro- 
poses an  appropriation  sufficient  for  it,  and  it  is  hoped 
that  it  may  be  accomplished  before  the  opening  of 
another  session. 

THE  ASSOCIATED  SCHOOLS. 

School  of  Law. — The  past  year  has  been  one  of 
unusual  prosperity  in  the  School  of  Law.  While 
there  has  always  been  a  large  attendance  in  this 
department,  several  causes  have  operated  during  the 
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past  ten  years  to  produce  a  gradual  decline  of  num- 
bers. The  largest  total  of  matriculates  ever  received 
in  a  single  year  was  five  hundred  and  seventy-three, 
the  number  enrolled  in  the  year  1875-76.  It  was 
directly  after  this  that  the  first  check  was  given  to 
the  steady  course  of  expansion,  in  the  institution  of 
an  entrance  examination.  Up  to  that  time,  no  edu- 
cational qualification  had  been  demanded  as  a  requi- 
site for  admission  to  the  school,  and,  as  a  consequence, 
many  enrolled  themselves  who  were  hardly  versed  in 
the  most  elementary  branches  of  knowledge.  The 
entrance  requisitions  established  at  the  time  just 
mentioned  were  not  heavy.  They  were  only  such 
as  are  imposed  on  candidates  for  admission  to  the 
Freshman  class  in  college,  less  the  Greek ;  but  they 
were  sufficient  to  produce  a  sensible  effect  upon  the 
number  of  matriculates. 

A  year  or  two  later,  a  second  and  more  serious 
check  was  put  upon  the  growth  of  the  school  by 
new  and  more  severe  regulations  established  by  the 
Court  of  Appeals  governing  admission  to  the  bar. 
These  new  rules  went  legally  into  operation  in 
October,  1877  ;  but  the  school  was  relieved  from 
their  operation  for  a  year  or  two  succeeding,  so  that 
their  effect  on  attendance  was  not  immediately  per- 
ceptible. Before  the  adoption  of  these  rules,  gradu- 
ates of  the  law  schools  of  the  State,  on  presentation 
of  their  diplomas  to  the  courts,  were  admitted  to  the 
bar  without  further  ceremony.  After  their  adoption, 
the  candidate  for  admission  was  required,  in  addition 
to  his  two  years'  tuition  in  the  school,  to  study  or 
serve  one  year  in  a  lawyer's  office,  which  service 
could  not  be  made  synchronous  with  his  school  attend- 
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ance ;  and  he  was  further  made  subject  to  an  exami- 
nation by  examiners  appointed  by  the  court.  The 
diploma  was  thus  deprived  of  a  large  portion  of  the 
value  it  had  previously  possessed,  as  a  means  of  se- 
curing the  status  of  a  practitioner  of  law.  The 
school  being,  therefore,  no  longer  an  open  gate  to 
the  profession,  was  less  sought,  and  the  numbers 
diminished  until,  in  1885-6  (the  last  scholastic  year), 
they  reached  the  minimum  of  three  hundred  and  forty- 
four.  The  tide  seems  now  at  length  to  have  turned, 
the  total  attendance  for  the  current  year  exceeding 
that  of  the  year  preceding  by  sixty-five  ;  an  increase 
in  itself  sufficient  to  form  a  respectable  class. 

The  long-talked-of  measure  of  extending  the  course 
of  instruction  in  this  school  to  an  additional  or  third 
year,  designed  to  lead  to  the  degree  of  Master  of 
Laws,  has  been  advanced  by  the  report  of  a  plan 
looking  to  that  end.  This,  should  it  be  found  ac- 
ceptable, will,  it  is  to  be  hoped,  be  adopted ;  or,  if 
not,  that  some  better  one  will  be  found  ;  so  that  our 
school  may  no  longer  continue  to  be  the  only 
prominent  one  of  its  class  in  the  country  in  which  the 
study  of  law  as  a  science  is  not  adequately  provided 
for.  An  advantage  of  a  more  practical  nature  will 
also  be  gained  in  a  probable  increase  of  the  revenue 
of  the  school  by  a  material  amount.  There  is  little 
doubt  that  a  third-year  course  would  be  eagerly 
sought  by  the  more  earnest  of  the  students  who  com- 
plete the  course  for  the  inferior  degree. 

The  School  of  Political  Science. — The  subjects 
taught  in  this  school  associate  it  naturally  on  one 
side  with  the  School  of  Law,  and  on  the  other  with 
the  Department  of  Graduate  Instruction.    It  is  allied 
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to  the  School  of  Law,  not  in  the  sense  that  it  assists 
the  latter  in  training  young  men  to  be  attorneys  and 
to  make  the  practice  of  law  a  means  of  subsistence, 
but  in  setting  forth  those  broad  and  profound  princi- 
ples of  jurisprudence  by  the  just  comprehension  of 
which  men  are  fashioned  into  scientific  jurists.  To 
the  department  of  general  university  instruction, 
called  by  the  Germans  the  Philosophic  Faculty,  it  is 
allied,  on  the  other  hand,  because  the  subjects  of 
which  it  treats  are  also,  so  far  as  they  go,  the  very 
subjects  taught  in  that  faculty  ;  and  because  they  are 
taught  in  the  broad  and  liberal  sense,  and  without 
any  immediately  utilitarian  object  in  view.  The 
school  has,  however,  a  right  to  an  independent  exist- 
ence, because  it  has  a  definite  object,  though  not  one 
utilitarian  in  its  nature  ;  and  it  has  a  definite  cur- 
riculum carefully  contrived  for  the  accomplishment 
of  that  object.  Moreover,  if  the  object  is  not  utili- 
tarian, it  is,  nevertheless,  eminently  useful,  being 
nothing  less  than  to  produce  men  thoroughly  trained 
and  fully  equipped  for  dealing  with  the  most  impor- 
tant questions  which  can  concern  the  human  race. 

The  school  is  steadily  gaining  upon  the  public 
favor,  and  more  and  more  commanding  the  public 
respect.  Its  periodical  review,  called  the  Political 
Science  Quarterly^  mentioned  in  the  last  report  of  the 
undersigned,  has  taken  rank  at  once  as  an  authority 
on  the  subjects  of  which  it  treats,  and  is  adding 
materially  to  the  reputation  of  the  school  in  which  it 
originated. 

There  is  no  doubt  in  the  mind  of  the  undersigned 
that  the  prestige  of  the  school  would  be  materially 
enhanced   if  those  'of  its  very  able  instructors  who 
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are  now  entitled  lecturers  merely,  were  advanced  to 
the  dignity  of  full  professors.  The  subject-matters 
of  which  they  treat  appear  to  him  to  be  sufficiently 
distinct  and  important  to  justify  this  change ;  in 
other  similar  institutions,  as  in  Paris,  they  are  assigned 
to  professors ;  and  the  gentlemen  themselves,  by 
their  personal  ability,  by  their  mastery  of  their  topics, 
and  by  their  long  and  faithful  service,  are  eminently 
worthy  of  such  promotion.  It  is  hoped  that  this  very 
desirable  measure  may  not  be  long  deferred. 

School  of  Mines. — The  first  suggestion  which  it  oc- 
curs to  the  undersigned  to  make  in  regard  to  this 
school,  is  that  its  title  is  a  misleading  misnomer  which 
ought  to  be  corrected.  Nearly  a  Quarter  of  a  century 
ago,  when,  by  the  opening  up  of  the  rich  mineral 
lands  of  the  West,  the  mining  industries  of  the  coun- 
try had  received  an  extraordinary  stimulus,  and  the 
number  of  those  who  were  competent  to  direct  them 
was  very  limited,  it  was  represented  to  the  Trustees  of 
Columbia  College  that  one  of  the  most  pressing 
wants  of  the  time  was  that  of  an  educational  institu- 
tion for  the  training  of  mining  engineers.  This  Board 
was  therefore  urgently  besought  to  establish  a  School 
of  Mines — a  School  of  Mines  and  that  only.  With 
some  hesitation,  and  with  very  severe  restrictions  as 
to  their  own  responsibility  for  the  success  of  the 
venture,  the  Board  consented.  By  a  rather  singular 
coincidence  it  happened  that  the  connection  of  the 
undersigned  with  the  institution  began  while  this  pro- 
posed School  of  Mines  existed  still  only  as  a  project. 
It  became  one  of  his  earliest  duties  to  see  the  project 
carried  into  execution.  The  school  was  first  opened 
on  the  15th  November,   1864.      Its  earliest  months 
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were  months  of  great  difficulty,  during  which  it  main- 
tained but  a  very  precarious  existence.  But  for  the 
earnest  advocacy  of  the  undersigned  it  would  never 
have  seen  the  end  of  its  first   year.     But   for  the  j 

steadfast  confidence   of  the   undersigned   in   boldly  | 

staking  on  the  issue  all  that  he  had  to  stake,  hisrepu-  i 

tation  as  an  educator,  as  a  man  of  science,  and  as  a  man 
of  practical  common-sense,  it  would  most  assuredly 
have  died  without  producing  a  single  mining  engineer.  ' 

The  struggle  was  a  hard  one ;  for  the  undertaking 
was  regarded  by  the  Trustees  generally  with  marked 
distrust ;  and  without  their  support  it  must  hopelessly 
fail.  They  were  at  length  persuaded  to  give  it  an 
experimental  trial  for  a  limited  period ;  leaving  its 
further  maintenance  contingent  on  the  result  What 
the  result  proved  to  be  is  made  manifest  by  the  fact 
that  the  school  exists  to-day.  The  experiment  was  a 
success — more  than  a  success — a  triumph.  It  so  sur- 
passed the  anticipations  of  the  most  sanguine  among 
its  early  advocates,  that,  in  less  than  three  years, 
there  was  a  demand  for  the  increase  of  its  usefulness 
by  the  expansion  of  its  educational  operations  into 
other  fields  besides  that  to  which  in  its  inception  it 
was  originally  confined.  Hence  the  School  of  Mines, 
without  any  change  of  name,  became  also  a  School 
of  Civil  Engineering,  a  School  of  Metallurgy,  a 
School  of  Geology  and  Natural  History,  a  School  of 
Analytic  and  Applied  Chemistry,  and  later  a  School 
of  Architecture,  and  a  School  of  Sanitary  Engineer- 
ing. And  still  it  advertises  itself  to  the  world  as  only 
a  School  of  Mines ;  and  still  those  in  foreign  coun- 
tries, or  in  distant  parts  of  our  own,  who  know  it  only 
by  name,  think  of  it  as  nothing  else. 
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It  seems  to  the  undersigned  that  it  is  time  this  er- 
ror should  be  corrected.  The  name  School  of  Mines 
should  be  confined  strictly  to  that  course  of  instruc- 
tion to  which  it  belongs  ;  and  the  congeries  of  courses 
now  known  by  that  name  should  be  styled  "  The  De- 
partment of  Applied  Science."  In  this  department 
would  then  be  embraced  seven  distinct  schools,  each 
as  much  entitled  to  an  independent  existence,  and  to 
a  distinct  recognition  of  its  independent  existence,  as 
that  which  up  to  this  time  has  absorbed  them  all  into 
itself. 

For  the  present,  however,  we  must  continue  to 
employ  the  nomenclature  which  we  find  to  exist.  It 
may  be  said  then  of  the  School  of  Mines,  meaning  by 
this  term  the  entire  group  of  schools  which  have  been 
distinguished  above,  that  its  operations  during  the 
year  have  proceeded  satisfactorily ;  with  the  exception 
of  a  little  occasional  friction  growing  out  of  the  want 
of  a  perfectly  well  balanced  scheme  of  attendance  on 
the  lectures,  laboratories,  and  drawing  academy.  This 
want  of  equal  adjustment  has  been  the  growth  of 
years,  and  has  arisen  from  the  modification  from  time 
to  time  of  the  arrangements  for  the  different  courses 
severally,  without  fully  considering  the  bearing  of 
particular  changes  upon  the  system  as  a  whole.  As 
a  result  it  has  come  to  pass  that  the  pressure  of  work 
on  the  students  in  some  of  the  most  trying  courses 
has  fallen  unequally  upon  the  different  days  of  the 
week  ;  some  of  these  days  being  overcrowded  and 
others  hardly  filled  up.  Recently  a  committee  of  the 
Faculty  has  been  appointed  to  rearrange  the  whole 
scheme,  and  by  their  labors  it  is  hoped  that  the  em- 
barrassment  complained  of  will  be  removed. 
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A  very  interesting  portion  of  the  educational  work 
of  the  School  of  Mines  is  that  which  is  done  during 
the  annual  long  vacation,  in  what  are  called  the  sum- 
mer classes.  The  classes,  some  of  which  have  been 
conducted  annually  for  many  years,  were  established 
for  the  purpose  of  giving  opportunity  to  the  students 
to  acquire  a  practical  knowledge  of  the  operations  of 
which  the  theory  is  learned  in  the  school,  by  actually 
performing  them  with  their  own  hands.  During  the 
summer  of  1886  the  number  of  these  classes  was 
four ;  by  a  recent  act  of  the  Trustees  a  fifth  has  been 
added,  which  will  go  into  operation  for  the  first  time 
in  June  next. 

Summer  Class  in  Practical  Mining. — The  earliest 
of  the  summer  classes  established  was  that  in  practi- 
cal mining.  Its  sessions  have  been  held  in  different 
years  in  widely  different  localities,  and  have  been  de- 
voted to  the  study  of  methods  of  mining  in  large 
variety,  but  principally  those  of  the  useful  metals  and 
of  coal.  The  session  of  1 886  was  held  in  the  copper 
region  of  upper  Michigan,  head-quarters  being  estab- 
lished at  the  Atlantic  mine,  in  Houghton  county. 
For  particulars  of  the  work  done,  reference  is  made 
to  the  report  of  the  professor  in  charge  of  the  class, 
appended  to  this  report.  The  assistants  of  Prof. 
Monroe  during  the  session  were  Mr.  Ira  Harvey 
Woolson,  Mr.  James  Jackson  Ormsbee,  and  Mr. 
John  Howell  Janeway,  Jr.,  the  first  being  the  regular 
assistant  in  drawing  in  the  school,  assigned  to  this 
duty  by  resolution  of  the  Trustees ;  the  others  were 
temporarily  attached  to  the  service. 

It  is  gratifying  to  learn  from  the  narrative  of  the 
professor,  that  the  visit  of  the  class  to  the  mine  was 
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regarded  by  the  proprietors  and  the  managers  rather 
as  a  pleasant  interlude  than  as  an  annoyance.  Such 
has  been  the  account  given  in  each  succeeding  year, 
and  in  every  locality  visited.  This  has  contributed 
greatly  to  both  the  pleasure  and  the  profit  of  the 
students,  and  makes  it  possible  to  believe  that  it  will 
be  long  before  we  shall  wear  out  our  welcome  to 
these  interesting  localities. 

Summer  Class  in  Surveying. — This  class,  on  the 
work  of  which  a  report  will  also  be  found  below,  was 
held  in  1886  in  the  same  locality  as  in  the  previous 
year,  viz.,  in  the  vicinity  of  the  pleasant  borough  of 
Litchfield,  Connecticut.  The  region  is  admirably 
adapted  to  the  purpose,  presenting  extensive  areas  of 
cultivated  meadow  and  wooded  land,  level  and  undu- 
lating, and  well  suited  to  practice  in  topographical 
work  with  the  plane  table.  Head-quarters  were 
pitched  upon  the  borders  of  a  beautiful  sheet  of 
water  some  miles  in  circumference,  of  which  advan- 
tage was  taken  for  prosecuting  the  work  of  hydro- 
graphic  surveying.  A  summer  resort  hotel  on  the 
borders  of  this  lake  furnished  to  the  class  satisfactory 
board  on  favorable  terms,  and  cheap  wooden  build- 
ings, or  barracks,  constructed  at  their  own  expense, 
furnished  lodgings,  lecture-  and  drawing-rooms,  and  a 
convenient  depot  for  instruments.  So  favorable  on 
all  accounts  were  the  conditions  of  the  locality,  that  it 
was  resolved  to  make  it  the  permanent  scene  of 
operations  for  successive  years.  The  wooden  struc- 
tures above  spoken  of  will  therefore  probably  be  en- 
larged to  meet  the  growing  wants  of  the  class,  and 
improved  in  their  interior  arrangements. 

While  referring  to  the  report  of  the  professor  for 
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particulars  as  to  the  work  of  the  class  during  the 
summer  of  1886,  the  undersigned  takes  this  occasion 
to  say  that  the  camp  was  personally  and  repeatedly 
visited  by  himself  during  the  session.  He  carefully 
inspected  all  the  arrangements,  examined  the  work 
done,  and  informed  himself  of  the  methods  pursued 
both  in  the  field  and  at  the  quarters.  The  time  of 
the  students  was  divided  between  attendance  on 
lectures,  plotting  and  planning  from  field-notes  and 
plane-table  sketches,  and  active  work  in  the  field.  It 
was  to  this  last  that  the  largest  amount  of  time  was 
given ;  and  the  work  was  followed  up  with  an  ear- 
nestness and  assiduity  of  the  most  gratifying  charac- 
ter. The  field  parties  usually  started  out  at  a  very 
early  hour  in  the  morning,  carrying  with  them  their 
noon-day  lunches,  and  remained  steadily  at  work  un- 
til sunset.  They  were  divided  into  squads  of  two  or 
three  each,  some  of  them  engaged  in  o"rdinary  plane 
surveying,  with  chain  and  compass,  or  the  more 
exact  transit ;  some  in  plane-table  sketching ;  some 
in  running  lines  of  level,  and  some  in  sounding  on 
the  lake.  The  important  feature  of  the  plan  was 
that  it  enabled  the  student  to  pursue  his  work  stead- 
ily and  uninterruptedly  from  day  to  day  and  from 
week  to  week,  until  he  could  become  perfectly  famil- 
iar with  all  its  details,  and  could  feel  the  confidence 
in  himself  which  the  professional  surveyor  only  attains 
after  an  actual  experience  of  months  or  years. 

Days  unfavorable  for  open-air  operations  were 
utilized  in  finishing  up  plots  and  maps,  of  which  a 
large  number  were  accumulated  during  the  summer, 
many  of  them  beautifully  executed.  Records  kept 
by  the  professor  of  the  results  of  training  to  methods 
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of  surveying  without  instruments  were  extremely  in- 
teresting. One  of  these  methods  was  the  cultivation 
of  an  artificial  pace  as  an  unit  of  length  for  the  meas- 
urement of  long  lines.  Many  different  values  have 
been  given  to  this  dimension  at  different  times  and  in 
different  localities,  most  of  them  greatly  in  excess  of 
that  which  the  word  implies,  viz.,  a  step.  The  com- 
monly reputed  length  in  this  country,  which  makes  it 
equal  to  a  yard,  or  three  feet,  is  practically  possible, 
but  is  too  great  to  be  maintained  for  any  considerable 
distance  without  exhaustion.  A  convenient  length 
is  that  of  the  Russian  archine,  twenty-eight  inches,  a 
good  marching  step,  prescribed  to  his  troops  by 
Field-Marshal  Suvaroff,  whose  saying  is  preserved  : 
'*  An  archine  is  the  soldier's  step."  Thirty  inches 
(two  feet  and  a  half)  adapts  itself  a  little  more  easily 
to  our  ordinary  system  of  measures  of  length,  and 
this  is  the  length  of  the  artificial  pace  to  which  the 
members  of  the  surveying  class  have  been  trained. 
The  records  of  practice  referred  to  above  are  tables 
showing  the  difference  between  the  results  obtained 
by  different  individuals  in  the  measurement  of  the 
same  long  distance,  and  their  several  errors  as  com- 
pared with  the  exact  distance  found  by  measuring 
with  a  chain.  It  is  surprising  to  observe  how  small 
these  differences  become,  after  a  few  weeks  of  prac- 
tice, making  it  evident  that  a  survey  executed  by  one 
of  our  young  men  entirely  without  instruments  may 
be  relied  on  as  sufficiently  exact  for  all  practical  pur- 
poses, unless  where  land  is  very  valuable.  On  the 
whole,  the  impression  brought  away  by  the  under- 
signed from  his  visits  to  this  summer  class  was  that 
its  success  has  far  out-stripped  anticipation,  and  that 
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it  is  one  of  the  most  valuable  additions  which  we  have 
made  in  late  years  to  our  educational  scheme. 

The  Summer  Class  in  Mechanical  Engineering. — 
The  exercises  of  this  class  were  conducted  in  the 
summer  of  1886,  as  in  former  years,  entirely  in  this 
city,  where  only  can  be  found  the  large  workshops  in 
which  are  carried  on  the  industrial  operations  which 
it  is  their  purpose  to  study.  The  class  were  kindly 
permitted  to  make  their  head-quarters  at  the  great 
Delamater  Iron  Works,  at  the  foot  of  Thirteenth 
StreeJ:,  on  the  North  River.  The  membership  of 
this  class  is  composed  of  the  same  men  who,  later  in 
the  summer,  have  to  form  the  class  in  surveying ; 
and  hence  the  time  occupied  by  it  was  reduced  below 
what  it  has  been  heretofore,  and  the  Delamater 
Works  were  the  only  ones  to  which  special  attention 
was  given.  The  sessipn  was,  however,  an  interesting 
and  profitable  one,  for  particulars  of  which  reference 
is  made  to  the  report  of  Professor  Hutton,  appended 
below. 

The  Summer  Class  in  Geodesy. — During  the  earlier 
part  of  the  session  of  this  class  the  students  were 
detained  in  this  city,  and  practised  in  the  work  of 
observation  as  conducted  in  fixed  observatories. 
They  were  made  to  study  the  construction  of  equa- 
torial and  meridian  instruments,  the  zenith  telescope, 
the  chronograph,  and  the  clock,  and  to  learn  the 
handling  of  the  instruments  in  actual  observatory 
practice.  After  the  completion  of  this  introductory 
course,  they  were  taken  into  the  field  at  Otsego  Lake, 
and  engaged  in  the  continuation  of  the  trigonometric 
survey  which  has  been  carried  on  there  by  summer 
classes  from  year  to  year,  and  which,  so  far  as  that 


Digitized  by  VjOOQIC 


SUMMER  CLASS  IN  CHEMISTRY,  65 

locality  is  concerned,  is  now  nearly  completed.  One 
important  part  of  their  work  was  the  measurement 
of  a  new  base  line  which  may  be  taken  as  a  base  of 
verification. 

Heretofore  it  has  been  a  circumstance  very  advan- 
tageous to  the  class,  that  they  have  had  the  benefit  of 
counsel  and  co-operation  from  the  engineers  of  the 
official.  State  Survey,  with  whose  work  it  was  ex- 
pected that  their  own  would  be  combined.  It  was 
an  encouragement  to  the  young  men  to  feel  that,  in 
their  operations,  they  were  not  only  securing  personal 
advantage  to  themselves,  but  were  also  contributing 
something  of  value  to  the  public  service.  This  in- 
centive, by  the  discontinuance  of  the  State  Survey, 
has  now  disappeared.  The  record  of  the  work  which 
they  have  done  about  Otsego  Lake  will,  however,  be 
preserved ;  and,  on  the  resumption  of  the  public  sur- 
vey, which  cannot  fail  to  take  place  at  no  distant  day 
in  the  future,  it  will  find  its  place,  it  is  to  be  hoped, 
in  the  publications  of  that  important  work.  Further 
details  as  to  the  summer  work  of  this  class  will  be 
found  below  in  the  report  of  the  professor  in  charge. 

Summer  Class  in  Chemistry. — The  object  of  creat- 
ing summer  classes  in  any  case,  has  been  to  supple- 
ment the  regular  scholastic  sessions  by  affording 
opportunity  for  a  kind  of  instruction  which,  though 
of  great  value,  and  in  fact  indispensable  to  thorough- 
ness of  attainment,  cannot  advantageously  be  given 
during  term-time.  In  regard  to  field  operations,  as 
for  instance  in  mining,  surveying,  and  geodesy,  the 
impossibility  of  pursuing  them  practically,  while  sub- 
ject to  daily  interruption  by  lectures,  laboratory  work, 
and  drawing,  is  obvious.     In  regard  to  chemistry  this 
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is  not  equally  apparent.  Chemical  analysis,  however, 
especially  analysis  for  quantity,  requires  for  its  satis- 
factory prosecution,  an  unbroken  command  of  time, 
such  as  it  is  hardly  possible  to  secure  in  the  midst  of 
the  varied  work  of  the  general  course  of  study.  It 
happens  frequently,  therefore,  that  the  students,  at 
the  close  of  the  scholastic  year,  are  found  deficient  in 
their  quantitative  analyses ;  and  that  not  on  account 
of  any  fault  of  their  own,  but  because  of  insufficient 
time  free  from  interruption.  For  the  sake  of  this 
class  of  delinquents,  if  for  no  other  reason,  the  pro- 
ject of  opening  the  laboratories  during  the  summer, 
and  of  maintaing  a  special  school  of  chemistry  during 
the  long  vacation,  has  long  been  a  subject  of  thought ; 
and  this  year,  at  length,  the  idea  has  culminated  in 
action.  By  resolution  of  the  Trustees  adopted  April 
4th,  it  has  been  ordered  that  a  Summer  School  of 
Chemistry  be  opened  the  15th  day  of  June  next,  to 
continue  for  three  months,  or  till  the  15th  day  of 
September. 

But  though  it  was  in  order  to  afford  relief  to  the 
regular  students  of  our  school  that  this  much-needed 
opportunity  was  provided  to  enable  them  to  perfect 
themselves  in  the  practical  art  of  analysis,  it  is  easily 
seen  that  this  summer  class  may  prove  an  indepen- 
dent boon  to  others,  who,  without  the  time  or  the 
means  to  pursue  a  full  professional  course,  may  desire 
to  acquire  a  knowledge  of  practical  chemistry  only. 
Such  persons  cannot  obtain  admission  to  the  school 
during  term-time,  it  having  long  since  been  found 
impracticable  to  receive  partial  students  into  the 
school  with  due  regard  to  the  interests  of  the  rest ; 
but  the  reasons  which  have  necessitated  the  adoption 
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of  this  rule  for  the  school  do  not  operate  in  the  case 
of  the  summer  class.  On  the  other  hand  no  disad- 
vantage need  be  apprehended  from  throwing  this 
class  freely  open  to  persons  properly  qualified,  who 
desire  to  enjoy  its  facilities  only  for  the  summer. 
That  there  are  not  a  few  who  will  gladly  avail  them- 
selves of  such  a  privilege,  is  made  manifest  by  the 
fact  that  frequent  inquiries  have  been  made  in  past 
years  for  precisely  such  opportunities  ;  while  it  is 
known  that  there  are  many  persons  to  whom  the  in- 
struction they  may  receive  here  will  be  useful,  and 
who  have  no  other  season  but  the  summer  in  which 
to  obtain  it.  Such  are  students  of  medicine,  teachers 
in  public  or  private  schools,  and  some  artisans  who 
can  better  release  themselves  from  their  occupations 
during  the  period  when  business  is  less  active  than  at 
other  times.  From  these  classes,  the  summer  class 
in  chemistry  is  likely  to  be  largely  recruited,  and 
thus  its  usefulness  may  probably  extend  far  beyond 
the  narrow  limit  to  which  in  its  original  conception  it 
was  apparently  confined.  How  far  these  anticipa- 
tions are  correct  will  be  experimentally  tested  during 
the  course  of  the  coming  summer. 

The  School  of  Library  Economy. — The  value  of 
public  libraries  as  a  means  of  diffusing  knowledge 
among  men,  and  as  an  educational  instrumentality 
adapted  to  all  classes  of  society  and  all  ages,  has  of 
recent  years  been  making  itself  steadily  more  and 
more  felt.  It  has  thus  happened  that  the  creation  of 
new  libraries  is  an  incident  of  daily  occurrence,  until 
there  is  scarcely  a  village  of  a  few  thousand  inhabi- 
tants in  which  such  an  institution  is  not  in  existence 
either  actually  or  in  project.     With  the  multiplication 
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of  libraries  there  has  necessarily  arisen  a  demand  for 
persons  competent  to  manage  them.  A  collection  of 
books,  however  large,  is  of  little  value  unless  they 
are  so  classified  and  arranged  as  to  enable  the  seeker 
after  knowledge  who  desires  to  turn  them  to  account, 
to  know  precisely  what  they  contain  suited  to  his 
purpose,  and  how  to  lay  his  hand  on  it  promptly,  A 
circulating  library,  moreover,  loses  much  of  its  use- 
fulness unless  it  is  administered  according  to  a  sys- 
tem which  makes  it  possible  to  keep  track  of  every 
book,  so  that  if  not  on  the  shelves,  it  may  on  an 
emergency  be  instantly  recalled.  A  well  qualified 
librarian  is  therefore  of  as  much  importance  as  the 
library  itself,  and  the  librarian's  office  has  risen  to 
the  rank  of  a  profession. 

Hitherto  there  has  been  but  one  mode  by  which 
an  aspirant  to  this  profession  could  obtain  the  neces- 
sary qualification.  It  has  been  to  enter  some  exist- 
ing library  in  a  subordinate  capacity  and  work  his 
way  up  by  observation  and  experience.  This  expedi- 
ent is  not  universally  practicable,  and  it  involves  af 
best  a  wearisome  and  usually  protracted  apprentice- 
ship. Some  three  years  since,  the  idea  presented 
itself  to  the  chief  librarian  of  our  college,  who  has 
given  perhaps  more  careful  attention  to  the  system- 
ization  of  library  methods,  and  the  definition  of  the 
librarian's  duties,  than  any  of  his  professional  breth- 
ren, that  a  school  for  the  education  and  training  of 
librarians  would  open  a  useful  career  to  many  intelli- 
gent young  persons  of  literary  tastes,  and  would  meet 
a  very  clearly  ascertained  public  want.  This  thought 
was  embodied  in  a  formal  written  proposition  ad- 
dressed to  the  Trustees  of  our  college  and  approved 
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by  them  in  May,  1884,  A  resolution  adopted  on  the 
fifth  day  of  that  month  declared  that  a  school  should 
be  opened  in  the  college  after  notice  of  not  less  than 
two  years,  under  the  title  of  a  School  of  Library 
Economy,  and  under  the  general  direction  of  the 
chief  librarian,  who  was  at  the  same  time  invested 
with  the  style  and  title  of  Professor  of  Library 
Economy. 

The  conditions  accompanying  this  concession  were 
a  little  difficult     They  were  : 

I  St.  That  the  conduct  of  the  school  should  involve 
no  expense  to  the  corporation. 

2d.  That  instruction  in  the  school  should  be  given 
by  members  of  the  library  staff  in  addition  to  their 
ordinary  duties. 

3d.  That  the  school  should  be  conducted  in  the 
library  building  with  such  accommodations  as  could 
be  found  there. 

On  the  other  hand,  it  was  permitted  that  a  moder- 
ate tuition  fee  might  be  charged ;  and  that  the  pro- 
ceeds from  this  source  might  be  applied  to  any 
expense  that  might  necessarily  be  incurred  in  the 
administration  of  the  affairs  of  the  school. 

Under  these  conditions  public  notice  was  given 
that  the  school  would  be  opened  some  time  during 
the  academic  year,  1886-7 ;  and  the  day  of  opening 
was  subsequently  fixed  at  the  ist  January,  1887. 
Long  before  the  day  appointed,  applications  for  ad- 
mission began  to  drop  in,  and  a  problem  presented 
itself  which  seemed  likely  to  be  embarrassing — it  was 
how  to  find  room  for  the  numbers  who  might  be  ex- 
pected. The  supposition  had  been  that  the  opening 
class  would  be  so  small  that  its  members  might  be 
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distributed  among  the  members  of  the  library  staff, 
except  when  assembled  for  instruction  in  common,  on 
which  occasions  it  was  presumed  that  the  librarian's 
office  would  afford  them  sufficient  accommodation. 
Eight  or  ten  at  most  were  all  that  were  looked  for  ; 
and  all  that,  considering  the  experimental  nature  of 
the  undertaking,  were  desired.  The  number  of  ap- 
plicants was  three  times  as  great.  By  clearing  out 
the  old  library  hall,  and  pressing  into  service  as  fur- 
niture a  number  of  discarded  tables  and  desks,  it  be- 
came possible  to  provide  with  tolerable  comfort  for 
twenty.  The  rest  were  obliged  to  retire,  which  they 
did  with  some  disappointment,  but  with  the  declara- 
tion of  an  intention  to  return  the  following  year. 

After  the  opening  of  the  school,  the  time  of  the 
class  was  usually  occupied  during  the  forenoon  with 
personal  instruction  given  by  teachers  who  passed 
from  one  to  another  of  the  students  at  their  desks, 
explaining  practical  methods  of  work,  and  answering 
questions.  In  the  afternoons,  two  lectures  were  usu- 
ally given  daily  ;  sometimes  by  the  permanent  teach- 
ers, and  at  others  by  eminent  librarians,  publishers, 
and  others,  whose  sympathies  with  the  objects  of  the 
school  have  led  them  to  volunteer  their  assistance. 
It  has  been  very  gratifying  to  the  undersigned  and  to 
those  engaged  in  the  immediate  management  of  the 
school,  to  notice  with  what  prompt  and  hearty  good- 
will all  those  whose  cooperation  has  been  requested 
in  maintaining  this  system  of  lectures,  have  complied 
with  the  solicitation.  There  have  been  no  fewer 
than  thirty-six  of  these  in  all,  of  whom  thirty  were 
connected  with  important  libraries  ;  among  them  the 
librarian  of  Congress,  the  librarians  of  the  Boston 
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Athenaeum  and  the  Boston  Public  Library,  the  libra- 
rians of  Brown  and  Michigan  Universities,  of  Prince- 
ton and  Amherst  Colleges,  of  the  Worcester,  Chi- 
cago, and  Providence  Public  Libraries,  and  of  the 
Mercantile,  the  Astor,  and  the  Free  Circulating  Li- 
braries of  New  York.  Interesting  lectures  have  also 
been  given  by  Dr.  J.  S.  Billings,  U.  S.  A.,  of  Wash- 
ington ;  by  Appleton  Morgan,  Esq.,  President  of  the 
New  York  Shakespeare  Society  ;  by  George  Haven 
Putnam,  Esq.,  publisher  ;  and  by  Gustav  E.  Stechert, 
foreign  bookseller  of  this  city.  From  among  our 
own  professors  and  instructors,  bibliographical  lec- 
tures have  been  or  are  to  be  given  before  the  school 
on  the  subjects  of  their  proper  departments,  by  Pro- 
fessors Boyesen,  Sprague  Smith,  R.  M.  Smith,  Quack- 
enbos.  Price,  Egleston,  Newberry,  Carpenter,  Brit- 
ton,  Butler,  H.  T.  Peck,  and  Seligman.  On  the 
whole  the  series  has  been  singularly  instructive,  and 
in  this  respect  has  far  surpassed  anticipation. 

A  fact  exceedingly  encouraging  to  those  with  whom 
this  scheme  originated  has  been  the  intense  interest 
manifested  by  the  students  of  the  school  in  their  work, 
and  the  untiring  industry  with  which  they  have  fol- 
lowed it  up  ;  many  of  them  often  remaining  at  the 
library  to  a  late  hour  of  the  night,  engaged  in  writing 
up  their  lecture  notes  or  in  practising  the  methods 
taught  in  class.  An  evidence  of  their  appreciation  of 
their  opportunities  was  early  manifested  in  an  unani- 
mous petition  that  the  school  term  might  be  extended 
a  month  beyond  the  limit  originally  assigned  to  it, 
which  was  from  January  istto  April  ist.  This  com- 
paratively brief  period  was  fixed  on  and  announced 
before  the  opening,  in  consideration  of  the  fact  that 
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the  school  was  an  experiment,  the  success  of  which 
was  indeed  hoped  for,  but  was  not  certain.  It  was 
believed  that,  after  a  brief  period  of  trial,  we  should 
be  better  prepared  than  we  could  be  in  advance,  to 
lay  down  rules  for  the  duration  of  the  sessions,  and  the 
exact  regulation  of  the  course. 

The  experiment  having  proved  to  be  an  undoubted 
success,  the  undersigned  ventures  to  present  the  fol- 
lowing recomoiendations  in  its  behalf  to  the  favorable 
consideration  of  the  Trustees  : 

I  St.  That  convenient  class  and  lecture  rooms  be 
set  apart  for  the  accommodation  of  the  classes. 

2d.  That  a  form  of  diploma  or  certificate  of  pro- 
ficiency, bearing  the  seal  of  the  college  and  the  sig- 
nature of  the  president,  be  devised  to  be  given  to 
those  students  in  this  school  who  complete  satisfac- 
torily a  definitely  prescribed  course  of  study,  and 
fulfil  such  other  conditions  as  may  be  imposed  on 
them  to  that  end. 

Such  a  certificate  would  be  of  great  value  to  the 
holder,  and  would  enable  him  to  command  employ- 
ment in  any  reputable  library  in  the  country  having 
vacancies  to  fill.  That  this  would  be  its  undoubted 
effect  is  made  manifest  from  the  fact  that,  without  any 
such  diploma,  persons  employed  in  our  library  have 
been  in  constant  demand  for  the  last  two  or  three 
years  ;  and  many  of  them  have  been  called  away  to 
positions  much  more  advantageous  than  those  they 
held  with  us.  And  it  is  now  a  curious  and  interest- 
ing fact  that  nearly  every  student  in  the  class  of  the 
present  year,  although  the  course  as  set  forth  in  the 
program  is  only  half  completed,  has  already  received 
advantageous   offers  of   permanent   employment  in 
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libraries  elsewhere,  some  of  which  have  been  ac- 
cepted 

School  of  Medicine. — The  current  year  has  been 
signalized  by  the  enrolment  in  this  school  of  the 
largest  class  ever  received  into  it.  The  most  notable 
event  in  the  history  of  the  year  has  been  the  final 
abandonment  of  the  building  in  which  the  operations 
of  the  school  have  been  conducted  for  the  past  thirty 
years,  with  a  view  to  resume  work  in  the  fall  in  the 
new  and  spacious  edifice  in  Fifty-ninth  Street,  erected 
by  the  liberality  of  the  late  William  H.  Vanderbilt 
The  college  met  for  the  last  time  in  the  Twenty-third 
Street  building  on  Saturday,  the  23d  day  of  April, 
on  which  occasion  an  address  was  delivered,  by  re- 
quest of  the  Faculty,  by  Dr.  John  C.  Dalton,  the 
President.  The  address  was  worthy  of  the  occasion 
and  was  listened  to  with  great  interest. 

This  was  the  fourth  time  the  college  had  changed 
its  quarters.  Its  first  course  of  lectures  which  com- 
menced on  November  7,  1807,  was  delivered  in  a 
small  two-story  building  in  Robinson  Street.  This 
was  abandoned  in  the  following  year  for  a  more  pre- 
tending edifice  in  Pearl  Street  In  18 14  the  school 
was  again  removed,  this  time  to  Barclay  Street  near 
Broadway  ;  at  which  time  it  became  associated  with 
the  medical  school  originally  established  by  the  Gov- 
ernors of  King's  College  before  the  Revolution,  and 
reorganized  by  the  Trustees  of  Columbia  College  in 
1792.  This  latter  school  was  soon  practically  ab- 
sorbed by  its  associate,  and  in  181 5  ceased  to  exist. 
Some  troubles  subsequently  arose  which  led  at  length 
to  the  resignation  of  the  entire  Faculty  in  1826.  A 
reorganization  took  place,  however,  somewhat  later, 
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and  in  1837  ^^  college  was  once  more  removed,  this 
time  to  Crosby  Street,  where  it  remained  until  1856, 
on  the  2 2d  of  January  in  which  year  the  fine  build- 
ing on  Twenty-third  Street  was  first  occupied,  in 
which  the  last  session  was  brought  to  a  close  ten  days 
ago.  In  i860,  the  School  became  the  Medical  De- 
partment of  Columbia  College.  In  its  new  quarters 
the  school  enters  upon  a  period  of  increased  useful- 
ness under  circumstances  of  the  most  encouraging 
character.  Measures  are  at  the  same  time  being 
taken  by  its  Faculty  to  raise  the  standard  of  intelli- 
gence on  the  part  of  the  students,  by  requiring  cer- 
tain evidences  of  scholastic  attainment  as  conditions 
of  admission,  and  to  insure  the  fitness  of  the  gradu- 
ates to  practise  their  profession  by  making  the  final 
examinations  increasingly  rigorous.  With  this  spirit 
on  the  part  of  the  corps  of  instruction,  and  with 
the  greatly  improved  conditions  under  which 
their  labors  will  hereafter  be  prosecuted,  it  cannot  be 
doubted  that  the  School  of  Medicine  of  Columbia 
College  will  soon  be  recognized  as  the  leading  educa- 
tional institution  of  its  class  on  this  continent 

Conclusion. — The  retrospect  of  the  year,  except  for 
the  painful  shadow  which  darkens  its  earlier  portion, 
affords  ample  material  for  satisfaction  and  encourage- 
ment. That  it  has  been  a  year  in  which  a  very  large 
amount  of  solid  and  profitable  work  has  been  accom- 
plished, an  inspection  of  the  papers  appended  to  this 
report  can  leave  no  room  to  doubt.  This,  of  itself, 
would  perhaps  be  enough ;  but  it  is  a  source  of 
additional  gratification  to  be  able  to  testify  to  the 
spirit  of  diligence  in  study,  and  of  appreciation  of 
the  value  of  the  oppojttiities  here  enjoyed,  which  has 
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almost  universally  characterized  this  large  body  of 
young  men ;  the  kindly  relations  which  have  pre- 
vailed between  them  and  their  instructors ;  and  the 
cordial  harmony  of  cooperation  among  these  latter 
in  the  discharge  of  their  common  duties,  a  harmony 
which  in  any  undertaking  dependent  on  many  wills 
is  the  condition  indispensable  to  success. 

The  year  has  therefore  honorably  and  nobly 
crowned  the  completion  of  the  first  century  of 
Columbia  College  ;  and  it  justifies  the  most  flattering 
anticipations  for  its  enlarged  usefulness  and  steadily 
growing  celebrity  during  the  second  century  on  which 
it  is  about  to  enter. 

All  which  is  respectfully  submitted, 

F.  A.  P.  Barnard, 

President. 

Columbia  College,  May  2,  1887. 
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APPENDIX  A. 

REPORTS  ON  THE  COURSE  OF  INSTRUC- 
TION IN  THE   SCHOOL  OF  ARTS. 


DEPARTMENT  OF  GREEK. 

To  the  President  of  Columbia  College : 

The  Senior  Class — Greek  Section — has  attended  the  Jay 
Professor  of  Greek  two  hours  a  week  throughout  the  year, 
and  has  read  the  Olympic  and  part  of  the  Pythian  Odes  of 
Pindar,  with  full  explanations  and  illustrations  from  the 
professor  on  the  subject-matter,  dialectic  forms,  and  style  of 
the  author. 

The  class  has  read  also  part  of  the  Oration  of  Demosthe- 
nes on  the  Crown,  with  reference  to  the  history  of  the 
times,  political  allusions,  and  explanations  of  legal  terms 
and  usages. 

A  section  of  the  class  has  attended  two  additional  hours 
per  week  through  the  year,  and  has  read  the  Clouds  and 
Frogs  of  Aristophanes,  and  eighteen  Idyls. of  Theocritus. 

The  Junior  Class,  divided  into  two  sections,  has  attended 
the  Jay  Professor  of  Greek  two  hours  a  week  throughout 
the  year,  and  has  read  the  CEdipus  Rex  of  Sophocles,  with  ex- 
planations from  the  professor  of  the  grammatical  and  archaeo- 
logical matters  of  interest  connected  with  the  play,  the 
choral  scanning,  and  the  poetic  value  and  style  of  the  poet. 

The  class  has  also  read  about  half  of  the  Protagoras  of 
Plato,  and  analysis  of  the  dialogue  and  discussions  on  the 
life,  teachings,  and  method  of  Socrates. 

A  section  of  this  class  has  elected  Greek  for  one  hour  a 
week,  in  addition  to  the  above,  and  has  read  Plato's  Apol- 
ogy of  Socrates  and  Crito. 
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The  Sophomore  Class,  divided  into  three  sections,  has  at- 
tended the  Adjunct  Professor  of  Greek  three  hours  a  week 
throughout  the  year,  and  has  read  the  Iphigenia  in  Tauris 
of  Euripides,  and  a  large  part  of  the  sixth  and  seventh 
books  of  Thucydides ;  of  the  latter  so  much  as  to  give  a 
connected  view  of  the  entire  narrative  of  the  Sicilian  ex- 
pedition. 

Occasional  exercises  in  versification  and  composition  have 
also  been  held. 

The  Freshman  Class,  divided  into  four  sections,  has  at- 
tended the  Tutor  in  Greek  three  hours  per  week  through- 
out  the  year,  and  has  read  the  sixth,  seventh,  and  eighth 
books  of  the  Odyssey,  and  the  greater  part  of  the  sixth  book 
of  Herodotus. 

The  class  has  also  had  weekly  exercises  in  Greek  syntax 
in  Goodwin's  Greek  grammar,  and  exercises  in  Greek  prose 
composition. 

Dr.  Perry  reports  that  the  progress  of  the  class  has  been 
in  the  main  quite  satisfactory. 

The  volunteer  class  in  reading  has  consisted  of  about 
twenty  members  from  the  different  classes,  and  they  have 
read  the  last  nine  books  of  the  Iliad  entire ;  the  readings 
have  been  held  twice  a  week. 

The  Graduate  Class  has  attended  the  Jay  Professor  twice 
a  week,  and  has  read  carefully  eight  books  of  Plato's  Re- 
public, and  has  made  a  full  written  analysis  of  each  book 
when  completed.  The  class  has  also  read  the  first  and  sec- 
ond volumes  of  Zeller's  History  of  Greek  Philosophy,  com- 
prising Socrates  and  the  Socratic  Schools,  and  Plato  and  the 
Academy. 

The  Graduate  Class  has  attended  the  Adjunct  Professor 
of  Greek  one  hour  a  week  through  the  year,  in  a  course 
of  Greek  Epigraphy.  First  the  origin  and  development 
of  the  Greek  alphabet  was  discussed ;  in  connection  with 
this  the  reading  of  fac-simile  inscriptions,  and  the  bearing  of 
dialectic  forms  as  occurring  in  inscriptions,  etc.,  particularly 
the  Doric  and  Ionic  inscriptions,  the  Archaic  inscriptions  of 
the  i£gean  sea,  those  of  Chalcis  and  its  colonies  in  Italy, 
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and  finally  those  of  Attica.    Roehl's  bnagines  Inscriptianum 
Graecarum  Antiquissintarum  has  been  used  for  the  fac-sim- 
iles,  and  each  student  has  given  an  elaborate  essay  on  one 
or  more  of  the  important  Ionic  inscriptions. 
Respectfully  submitted, 

H.  Drisler, 

Jay  Professor  of  Greek. 
Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  LA  TIN. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  report  of  the 
work  of  this  department  for  the  college  year  now  ending. 

The  Senior  Class. — Twenty-one  members  of  the  Senior 
class  elected  the  two-hour  course  in  Latin,  and  during  the 
year,  read  with  me  the  Trinummus  of  Plautus,  and  twenty- 
five  chapters  of  the  first  book  of  Cicero  De  Natura  Deorum. 
In  connection  with  the  reading  of  Plautus,  the  class  re- 
ceived instruction  in  Archaeic  Latin,  in  the  prosody  of  the 
comic  poets,  and  in  the  history  of  the  Roman  drama,  both 
by  lecture  and  otherwise.  During  the  second  term,  lectures 
were  given  on  the  Philosophy  of  the  New  Academy  with 
especial  consideration  of  the  Eclecticism  of  Cicero.  Thir- 
teen members  of  this  class  elected  a  second  course  of  one 
hour  per  week,  and  read  with  me  sixty-five  pages  of  Ram- 
say's Selections  from  Ovid,  including  copious  extracts  from 
the  Fasti f  Ars  Amatoria^  Remedia  Amoris,  and  Heroides. 
A  course  of  lectures  on  the  general  principles  of  Philology 
was  also  given  to  this  division  of  the  class.  Three  mem- 
bers of  the  class  elected  a  third  course  of  one  hour  per 
week.  These  men  read  with  me  the  whole  of  the  first  book 
of  Lucretius  De  Rerum  Natura,  and  the  essential  parts  of 
the  second  book. 

The  Junior  Class. — Latin  being  a  required  study  in  the 
Junior  year,  the  entire  class  attended  me  for  two  hours  each 
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week  throughout  the  year.  The  first,  third,  seventh,  tenth, 
twelfth  and  sixteenth  Satires  of  Juvenal  were  read  during 
the  first  term ;  and  thirty  chapters  of  Cicero  De  Officiis  dur- 
ing  the  second  term.  In  connection  with  the  study  of 
Juvenal,  the  class  received  much  special  instruction  in  the 
writing  of  Latin  Hexameter  verse ;  and  made  very  satis- 
factory progress  in  the  practice  of  verse  composition.  Lec- 
tures were  also  given  on  Roman  Philosophy  and  the  Eclec- 
ticism of  Cicero.  Eighteen  members  of  the  class  elected 
a  third  hour  of  Latin,  and  read  the  Andrian  of  Terence, 
with  a  careful  study  of  the  ordinary  metres  of  comedy. 
Much  general  information  on  the  history  of  the  Roman 
Drama  and  the  Roman  Theatre  was  imparted  by  lecture 
and  otherwise. 

The  Sophomore  Class. — Two  sections  of  the  Sophomore 
class  attended  Dr.  H.  A.  Short  throughout  the  year,  and 
one  section  was  under  the  instruction  of  the  undersigned. 
The  work  of  the  year  consisted  of  the  first  book  of  the 
Epistles  of  Horace,  the  Agricola^  and  a  portion  of  the  Get- 
mania  of  Tacitus ;  a  critical  review  of  the  subject  of 
Prosody ;  and  (during  the  second  term)  prose  composition 
in  imitation  of  the  author  read  by  the  class.  Lectures  on 
Roman  History,  Literature,  and  Antiquities  were  also  given 
from  time  to  time. 

The  Freshman  Class, — The  Freshman  class,  in  four  sec- 
tions, has  attended  two  hours  a  week  each  ;  and  divided 
into  two  sections,  one  hour  a  week  each.  The  reading  of 
the  first  term  was  the  first  book  of  the  Odes  of  Horace* 
The  syntax  of  the  moods  was  thoroughly  reviewed  and 
special  attention  paid  to  the  lyric  metres.  In  the  second 
term  the  Cato  Major  of  Cicero  was  read.  Instruction  in 
prose  composition  was  also  given.  During  the  year  several 
lectures  were  delivered  upon  Roman  Lyric  Poetry,  and  up- 
on Cicero's  Mission  in  Philosophy.  Of  the  four  sections  of 
the  class,  Dr.  H.  A.  Short  had  charge  of  one,  Mr.  N.  G. 
McCrea  of  two,  and  Mr.  M.  L.  Earle  of  one. 

Volunteer  Class, — A  volunteer  class  for  the  practice  of 
sight  reading  has  met  Dr.  H.  A.  Short  once  a  week  through- 
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out  the  year,  the  work  covering  a  large  number  of  the 
epistles  of  the  younger  Pliny.  Exercises  in  sight  reading 
formed  a  part,  also,  of  the  regular  work  of  the  Sophomore 
class. 

Graduats  Students. — Three  members  of  the  Graduate  De- 
partment have  read  during  the  year,  the  famous  Second 
Philippic  of  Cicero  with  very  minute  and  careful  study  of 
the  history  of  the  time,  the  condition  of  political  parties  at 
Rome,  and  the  literary  style  of  Cicero  as  exemplified  in  his 
oratory.  The  suspension  of  work  in  this  section  of  the 
department  during  the  illness  of  Prof.  Short  makes  the 
amount  of  work  accomplished  less  than  that  usually  per- 
formed by  the  graduate  students  in  Latin. 

Respectfully  submitted, 

H.  T.  Peck, 

In  charge  of  the  Department  of  Latin. 

Columbia  College,  May  16,  1887. 


DEPARTMENT  OF  MATHEMATICS,  MECHANICS, 
AND  ASTRONOMY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  report  that  the  courses  of  study  in 
this  department  have  been  carried  on  in  accordance  with  the 
scheme  prescribed  by  the  Board  of  Trustees. 

SENIOR  CLASS. 

1.  Popular  Astronomy. — This  course  is  elective;  it  has 
been  chosen  by  forty  students  who  have  attended  me  twice 
a  week  throughout  the  year.  A  text -book  has  been  used  as 
a  guide,  but  the  instruction  has  been  entirely  by  lecture 
illustrated  by  more  than  three  hundred  lantern  slides.  The 
progress  of  the  class  has  been  tested  by  frequent  examina- 
tions in  writing,  the  results  of  which  have  been  found  satis- 
factory. 

2.  Differential  and  Integral  Calculus. — This  branch  of 
higher  mathematics  was  elected  by  eleven  students  who 
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have  made  excellent  progress.  The  instruction  has  been 
by  recitation  and  daily  drill  on  the  text-book,  and  in  con- 
sequence of  the  small  number  in  the  class  the  drill  has  been 
thorough  and  efficient. 

JUNIOR  CLASS. 

3.  Analytical  Geometry  and  Mechanics.  —  This  course, 
which  is  elective,  was  chosen  by  fifteen  students,  or  about 
30  per  cent,  of  all  the  students  in  the  Junior  class.  These 
students  have  attended  me  three  times  a  week  throughout 
the  year,  taking  anal)rtical  geometry  the  first  terms  nnd  me- 
chanicsthe  second  term.  A  text-book  was  used  in  each 
branch,  but  the  course  in  anal}rtical  geometry  was  enforced 
by  requiring  the  solution  of  a  great  number  of  illustrative 
examples,  and  the  course  of  mechanics  was  supplemented 
by  a  weekly  lecture  illustrated  by  the  models  and  apparatus 
with  which  the  department  is  provided.  The  Schroeder 
models  and  the  Willis  apparatus  have  as  usual  contributed 
much  to  the  success  of  this  branch  of  instruction. 

GRADUATE  INSTRUCTION. 

4.  Higher  Mechanics. — Two  students,  graduates  of  the 
class  of  1885,  continued  the  study  of  higher  mechanics  dur- 
ing the  first  term,  having  commenced  the  course  at  the  be- 
ginning of  the  last  academic  year. 

5.  Determinants. — ^A  class  of  ^z/^  students,  including  the 
two  just  mentioned,  studied  the  subject  of  Determinants 
during  the  first  term. 

6.  Modern  Coordinate  Geometry. — During  the  second  term 
three  of  the  five  students  above  mentioned  studied  the  sub- 
ject of  Modern  Coordinate  Geometry,  using  as  a  text-book 
Smith's  Modern  Coordinate  Geometry. 

Respectfully  submitted, 

Wm.  G.  Peck, 
Professor  of  Mathematics  and  Astronomy. 

Columbia  College,  May  16,  1887. 


Digitized  by  VjOOQIC 


DEPARTMENT  OF  MATHEMATICS.  8$ 

DEPARTMENT  OF  MA  THEMA  TICS. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the 
Freshman  and  Sophomore  classes  have  attended  in  mathe- 
matics as  follows : 

The  Freshman  class — four  times  in  sections  and  once 
as  a  class,  in  all  five  times  per  week  ; 

The  Sophomore  class — once  in  sections  and  twice  as  a 
class,  in  all  three  times  per  week  ; 

and  have  accomplished  substantially  the  course  of  study  as 
contained  in  the  Handbook  of  Information  for  the  year. 

The  holiday  given  during  the  week  of  the  commemora- 
tion of  the  one  hundredth  anniversary  of  the  reorganization 
of  the  college,  shortened  somewhat  the  usual  course  in  sur- 
veying— but  this  will  be  made  good,  to  members  of  the 
Sophomore  class  who  may  desire  it,  by  instruction  in  the 
field  to  be  given  by  Mr.  Goodwin. 

The  course  to  the  Freshmen  was  slightly  modified,  with 
your  consent,  by  introducing,  in  connection  with  their  alge- 
bra, a  brief  course  in  the  elements  of  determinants.  This 
was  given  tentatively,  and  has  proved  of  interest  and  ad- 
vantage sufficient  to  warrant  its  continuance. 

The  examinations  for  prize  scholarships,  yet  to  be  held, 
will  be  upon  the  work  of  the  year,  with  the  addition,  for  the 
Sophomore  class,  of  Halsted's  Metrical  Geometry^  and,  for 
the  Freshman  class,  of  extra  geometrical  problems  and  ap- 
plications of  algebra  to  geometry. 

At  the  beginning  of  the  year,  seven  students  entered  the 
Graduate  Department  in  mathematics.  Two  of  these  were, 
on  account  of  the  pressure  of  other  duties,  obliged  to  with- 
draw before  the  end  of  the  first  session ;  the  remaining  five 
(one  of  them  a  resident  graduate  of  the  School  of  Mines) 
have  attended  me  in  two  sections — each  section  attending 
two  hours  per  week —  throughout  the  year. 

The  first  section  (first-year  students)  have  read  the  two 
volumes  of  Williamson's  Differential  and  Integral  Calculus. 
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Mr.  T.  S.  Fiske,  one  of  the  Fellows  in  Mathematics,  has, 
under  my  immediate  supervision  and  with  an  occasional 
lecture  from  Mr.  E.  L.  Stabler,  another  of  the  Fellows  in 
Mathematics,  conducted  the  lectures  and  recitations  of  this 
section  with  marked  ability  and  success.  If  practicable,  it 
would,  in  my  opinion,  be  very  desirable  so  to  rearrange  the 
undergraduate  curriculum  as  to  g^ve  students  of  the  Junior 
and  Senior  classes  who  have  a  predilection  for  mathemati- 
cal studies  and  a  desire  to  pursue  them,  an  opportunity  to 
acquire  as  much  calculus  as  is  implied  in  the  above  course. 

Messrs.  Fiske  and  Stabler  (constituting  the  second  sec- 
tion), who  were  advanced  to  the  degree  of  Master  of  Arts 
last  year,  have,  in  continuance  of  their  mathematical  studies, 
read  the  whole  of  Burnside  and  Panton's  Theory  of  Equa^ 
tionSy  and  much  on  the  same  subject  in  Salmon,  Serret,  and 
other  authors.  They  have  also  read  Hardy's  Quaternions, 
and  have,  from  time  to  time,  given  dissertations  on  topics 
assigned  in  connection  with  their  reading.  They  deserve 
the  highest  commendation  as  students  of  mathematics  and 
as  assistants  in  the  department. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College  : 

The  following  is  the  report  of  the  work  done  in  my  de- 
partment in  the  School  of  Arts  during  the  year : 

JUNIOR  CLASS. 

During  the  first  term  the  Junior  class  was  engaged  for 
two  hours  per  week  on  the  subject  of  heat,  embracing:  ex- 
pansion of  solids ;  liquids  and  gases ;  mercurial  and  air  ther- 
mometers ;  conduction  of  heat  by  solids ;  liquids  and  ;  gases 
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tension  of  vapors ;  high  and  low  pressure  steam-engines ; 
radiant  heat ;  latent  heat  of  liquids  and  gases,  etc. 

During  the  second  term,  two  hours  per  week,  subjects 
being:  specific  heat ;  properties  of  magnets;  terrestrial  mag- 
netism ;  magnetic  attraction  and  repulsion ;  frictional 
electricity ;  theories  of  electricity ;  electrical  attractions  and 
repulsions ;  electrical  induction ;  electrophorus ;  Holtz's 
machine ;  electrical  spark,  nature  and  duration  of ;  Leyden 
jar ;  Lichtenberg's  figures,  etc. 

Galvani's  observations ;  Volta's  experiments ;  voltaic 
battery ;  constant  batteries  ;  dry  piles ;  Oersted's  funda- 
mental experiment;  tangent  compass;  galvanometer; 
Ohm's  law ;  thermal,  luminous,  chemical  effects ;  decom- 
position of  salts;  electro-metallurgy;  attractions  and  re- 
pulsions of  currents  by  currents ;  electro-magnets ;  chemi- 
cal telegraph;  induction  by  magnets;  magneto-electrical 
apparatus  ;  Ruhmkorff's  coll ;  Gramme  machine. 

SENIOR  CLASS 

was  occupied  three  hours  per  week  during  the  first  term  in 
studying  the  subject  of  light :  transmission,  velocity  and 
intensity  of  light ;  photo-meters  ;  reflection  of  light ;  plane, 
concave,  and  convex  mirrors ;  spherical  aberration ;  refrac- 
tion  by  plates  and  prisms ;  total  reflection ;  dispersions  by 
prisms ;  spectroscope ;  chemical  and  solar  lines ;  lines  from 
fixed  stars;  lenses,  concave  and  convex;  achromatism;  camera 
obscura ;  simple  and  compound  microscopes  ;  astronomical 
and  terrestrial  telescopes ;  the  eye  and  vision,  etc. 

During  the  second  term,  three  hours  weekly,  upon  the 
study  of  sound :  nature  of  sound  waves ;  velocity  through 
solids,  liquids  and  gases;  reflection  of  sound;  refraction; 
interference ;  measurement  of  wave-lengths ;  measurement 
of  number  of  vibrations ;  vibrations  of  strings ;  musical 
scale ;  vibrations  of  rods,  plates,  and  bells ;  organ  pipes  ; 
flute  pipes;  reed  pipes;  vibrations  of  tuning-forks  deter- 
mined with  chronograph ;  Lissajous'  experiments ;  reso- 
nance ;  human  voice ;  the  ear  and  audition ;  telephone ; 
phonograph,  etc. 
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ELECTIVE   SENIORS 

were  engaged  during  the  first  term  two  hours  per  week  as 
follows:  mechanical  theory  of  heat;  determination  of  the 
mechanical  equivalent  of  heat ;  conversion  of  heat  into  work ; 
application  to  steam-engines ;  indicator  diagrams ;  elasticity 
of  gases;  isothermals  of  gas  and  steam;  adiabatics;  Car- 
not's  engine  ;  reversible  engines ;  caloric  engines  and  steam 
engines  compared  ;  absolute  temperature ;  kinetic  theory  of 
gases,  etc. 

Electrostatics ;  determination  of  the  constants  of  a  bat- 
tery ;  measurement  of  resistances  ;  Wheatstone  bridge,  etc. 

During  the  second  term,  two  hours  per  week  as  follows : 
absolute  units  ;  C.  G.  S.  system  ;  practical  electrical  units ; 
theory  of  dynamo-electric  machines;  electric-lighting;  arc 
and  incandescent  systems,  thermodynamics  of  battery,  etc. 

Undulating  theory  of  light;  propagation  of  light  by 
waves ;  reflection  of  light ;  refraction  of  light ;  total  reflec- 
tion ;  interference  of  light ;  FrQ^nel's  experiments  ;  New- 
ton's rings  explained  by  the  undulatory  theory  ;  thin  plates ; 
thick  plates  explained  by  the  undulatory  theory  in  the 
same  manner;  double  refraction  in  uniaxial  and  biaxial 
crystals ;  conical  refraction ;  plane  polarization ;  circular 
polarization  ;  elliptical  polarization ;  rotary  polarization,  etc. 
Respectfully  submitted, 

.    Ogden  N.  Rood, 

Professor  of  Physics. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT    OF   HISTORY   AND    POLITICAL 

SCIENCE, 

To  the  President  of  Columbia  College  : 

The  Department  of  History  and  Political  Science  in  the 
School  of  Arts  would  beg  to  report  that  the  usual  instruc- 
tion prescribed  by  the  statutes  of  the  Trustees  has  been 
given  during  the  present  year;  Mr.  Goodnow  and  Mr. 
Dunning  instructing  the  Sophomore  class  in  German  and 
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French  History  six  hours  per  week  throughout  the  year ; 
Prof.  E.  M.  Smith  instructing  the  Junior  class  in  English 
History  two  hours  per  week  during  the  -first  semestre,  and 
Prof.  R.  M.  Smith  the  Senior  class  in  the  Constitutional 
History  of  England  two  hours  per  week  throughout  the 
year.  The  Senior  class  has  also  received  instruction  from 
the  head  of  the  department  in  the  Constitutional  History 
of  Germany,  France,  and  the  United  States  four  hours  per 
week  throughout  the  year. 

Respectfully  submitted, 

J.  W.  Burgess, 
Professor  of  History  and  Political  Science. 

Columbia  College,  May  16,  1887. 


DEPARTMENT  OF  PHILOSOPHY,  ETHICS,  AND 
PSYCHOLOGY. 

To  the  President  of  Columbia  College  : 

The  following  courses  have  been  given  in  this  department 
during  the  past  academic  year : 

I.  Graduate  Courses,  by  the  Professor  of  Philosophy. 

1.  Modern  Pessimism,  one  hour  per  week. 

2.  The  Development  of   English  Skepticism,   one 

hour  per  week. 

3.  The  Post- Kantian  Philosophy,  one  hour  per  week. 

4.  Martineau's  Ethics  and  Critics,  one  hour  per  week. 
These  were  courses  of  lectures,  the  first  and  second  being 

delivered  during  the  first  term,  the  third  and  fourth  during 
the  second  term. 

H.  The  Senior  Courses,  by  the  Professor  of  Philosophy. 

1.  General  History  of  Philosophy,  two  hours  per  week. 

2.  History  of  English  Ethics  from  Hobbes  to  Spen- 

cer,  one  hour  per  week  during    the  second 
term. 

3.  Psychology,  one  hour  per  week. 

These  were  courses  of  lectures.    The   class  in    Ethics 
attended  also  the  fourth  of  the  graduate  courses  mentioned 
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above,  and  completed  Calderwood's  Handbook  of  Moral 
Philosophy.  Lectures  were  also  given  on  contemporary 
English  moralists.  The  course  occupied  two  hours  per 
week  throughout  the  year. 

In  the  report  of  Dr.  Butler  will  be  found  a  statement  of 
additional  work  done  by  graduates  under  his  direction  and 
by  the  Junior  class. 

The  contemplated  resignation  of  Dr.  Butler  will  be  a 
serious  loss  to  this  department,  his  able  and  thorough  work 
in  which  deserves  great  commendation. 

Respectfully  submitted, 

Archibald  Alexander, 

Professor  of  Philosophy. 
Columbia  College,  May  i6,  1887. 


REPORT  ON  THE  PHILOSOPHICAL  SEMINAR. 

To  Archibald  Alexander,  Ph.D., 

Professor  of  Philosophy,  Ethics,  and  Psychology: 

The  work  of  the  Seminar  in  philosophy  has  been  of  a 
more  advanced  and  original  character  than  was  the  case 
during  the  first  year  of  its  existence.  The  excellence  of 
the  work  accomplished  calls  for  special  notice.  The  total 
membership  of  the  Seminar  has  been  10,  with  an  average 
attendance  at  the  semi-weekly  sessions  of  8.  Of  these  10 
students,  6  held  the  degree  of  B.A.  from  Columbia  and  4 
held  that  degree  from  other  institutions.  Three  of  the 
students  are  Masters  of  Arts. 

The  specific  work  of  the  year  has  been  the  systematic 
study  of  Ethics  and  of  Kant's  Kritik  der  reinen  Vernunft. 
Special  topics  and  books  have  been  assigned  to  particular 
students  for  investigation  and  report.  Many  of  these  re- 
ports have  been  indicative  of  marked  philosophical  ability 
on  the  part  of  their  authors.  The  papers  presented  have 
been  as  follows : 
Mr.  Cohen  :  Green's  Prolegomena  to  Ethics  (three  papers). 

May  morality  be  based  on  any  doctrine  of  personality  ? 

Darwin's  doctrine  of  the  development  of    the    moral 
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sense.     Bain's  theory  of  punishment  as  a  moral  criterion. 
Criticism  of  the  logical  basis  of  Kant's  Categories. 
Mr.  Harrison  :  Hamilton's  theory  of  consciousness.     Wal- 
lace on  the  development  of  the  moral  Sense. 
Mr.  Linehan :  The  identification  of  pleasure  with  the  good 

in  the  Protagoras.     Hume's  Moral  Essays  (two  papers). 
Mr.  Nies :  The  relation  of  ethics  to  psychology.     Royce's 

Religious  Aspect  of  Philosophy  (two  papers). 
Mr.  Grint :  The  methods  of  ethical  study.     Herbert  Spen- 
cer's Ethical  Teaching  (two  papers). 
Mr.  Earle:  Janet's  theory  of  morals.     Is  Kant's  distinction 

between  analytic  and  synthetic  judgments  absolute? 
Mr.  McCrea :  Aristotle's  Tricomachean  Ethics.  Are  mathe- 
matical judgments  analytic  or  synthetic  ? 
Mr.   Leipsiger:  Principal   Shairp's  Ethical  Writings  (two 

papers). 
Mr.  R.  I.  B.  lUman  :  Bain's  Moral  Science.  Stephen's  Sci- 
ence of  Ethics. 
Mr.  G.  F.  Illman :  Stewart's  Moral  Philosophy.  Adam 
Smith's  Theory  of  Moral  Sentiments. 
Your  attention  is  called  to  the  fact  that  the  future  useful- 
ness of  the  Philosophical  Seminar  depends  very  largely 
upon  arrangements  being  made  by  which  students  in  the 
various  professional  schopis  in  this  city,  theological  and 
other,  may  attend  its  sessions  and  participate  in  its  work 
without  conflicting  with  their  work  in  such  schools.  It 
would  also  be  of  inestimable  advantage  could  two  or  more 
scholarships  of  $250  each  be  established,  to  be  held  for  one 
year  by  students  selected  by  the  Faculty  on  condition  that 
they  pursue  a  graduate  course  in  philosophy  and  undertake 
some  original  investigation. 

The  Junior  class  have  attended  in  two  sections,  one  hour 
a  week  each,  in  Logic.    The  instruction  has  been  given 
partly  by  text-book  and  partly  by  lecture,  and  has  embraced 
Deductive  Logic,  Inductive  and  Scientific  Method. 
Respectfully  submitted, 

Nicholas  Murray  Butler, 
Tutor  in  Philosophy,  Ethics,  and  Psychology, 
Columbia  College,  May  16,  1887. 
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DEPARTMENT   OF  POLITICAL   ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College  : 

The  undersigned  has  the  honor  to  make  the  following 
report  of  the  work  done  in  this  department  during  the  past 
year: 

The  Junior  class  has  been  instructed  in  the  general 
principles  of  political  economy,  two  hours  per  week  during 
the  second  term. 

An  elective  division  of  the  Senior  class  has  listened  to 
lectures  on  historical  and  practical  political  economy  four 
hours  per  week  during  the  entire  year. 

Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Ecoftamy  and 
Social  Science. 
Columbia  College,  May  i6,  1887. 


DEPARTMENT   OF    THE    ENGLISH    LANGUAGE 
AND  LITERATURE. 

To  the  President  of  Columbia  College  : 

I  beg  leave  to  make  the  following  report  upon  the  work 
done,  during  the  session  of  1886-87,  in  the  Department  of 
English : 

The  Freshman  class  has,  during  both  terms,  been  each 
week  once  with  me  and  twice  with  Dr.  Quackenbos.  With 
me,  it  has  studied  the  syntax  and  logical  analysis  of  the 
language,  and  it  has  read  for  practice  the  writings  of  living 
poets  and  studied  their  style.  With  Dr.  Quackenbos,  it  has 
studied  the  elements  of  the  history  of  literature,  and  of 
rhetoric  and  composition,  and  it  has  written  monthly 
exercises. 

The  Sophomore  class  has,  during  both  terms,  been  each 
week  once  with  Dr.  Jackson  and  twice  with  Dr.  Quackenbos. 
With  Dr.  Jackson,  it  has  studied  the  historical  grammar  of 
the  language,  and  it  has  read  the  Hamlet  of  Shakespeare, 
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with  minute  examination  of  language,  thought,  and  plot. 
With  Dr.  Quackenbos,  it  has  carried  on  the  study  of  the 
history  of  literature,  of  rhetoric,  and  of  composition,  and  it 
has  written  monthly  exercises. 

The  Junior  class  has  been  each  week  twice  with  me  and 
once  with  Dr.  Jackson.  With  me,  the  class  has  studied 
practical  rhetoric,  chiefly  the  construction  of  sentence  and 
paragraph  in  English  prose,  the  philosophy  of  criticism  and 
style,  and  the  works  of  Bacon  and  Milton.  With  Dr. 
Jackson,  it  has  studied  the  elements  of  Anglo-Saxon  gram- 
mar and  literature.  Under  my  own  supervision,  the  mem- 
bers of  the  class  have  written  essays  every  two  or  three 
weeks  as  practice  in  composition. 

The  Senior  class  has  been  each  week  twice  with  me.  It 
has  studied  the  higher  theory  of  prose-composition,  the 
history  and  laws  of  English  poetry,  and  the  historical  gram- 
mar of  the  language,  including  Anglo-Saxon.  It  has  read 
with  me  passages  of  Anglo-Saxon  poetry  and  of  Chaucer's 
poetry,  with  elaborate  study  of  language  and  of  literary 
form.  For  practice  in  composition,  it  has,  under  my 
supervision,  written  every  two  or  three  weeks,  essays  in 
prose. 

My  class  of  graduates  has  carried  on  with  me  a  regular 
course  of  work  in  the  higher  study  of  English  prose,  with 
elaborate  investigation  of  the  style  of  DeQuincey,  Macaulay, 
and  Carlyle. 

The  assistants  in  this  department,  Messrs.  Dodge,  Jackson, 
and  Spencer,  have  done  their  work  faithfully  and  with  ever 
increasing  skill  and  effectiveness.  Mr.  Spencer,  who  has 
aided  me  in  the  correction  of  the  essays  of  the  Junior  and 
Senior  classes,  is  about  to  leave  the  college  to  enter  the 
church.  I  have  asked  to  have  his  place  filled.  I  enclose 
special  reports  from  Drs.  Quackenbos  and  Jackson. 
Respectfully  submitted, 

Thomas  R.  Price, 

Professor  of  the  English  Language 

and  Literature. 

Columbia  College,  May  i6,  1887. 
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SPECIAL   REPORT   ON  ENGLISH    LITERATURE 
AND  RHETORIC. 

To  Professor  Thomas  R.  Price  : 

My  report  is  substantially  the  same  as  that  of  last  year, 
printed  in  the  President's  Annual  Report.  I  would  like  to 
have  it  modified  as  follows : 

Instruction  in  English  literature  has  been  given  to  the 
Sophomore  class  by  sections.  This  involved  an  additional 
expenditure  of  time  on  the  part  of  the  lecturer,  but  insured 
more  satisfactory  results.  The  interest  of  the  students  in 
the  subject  has  been  marked,  much  collateral  reading  has 
been  done  in  the  library,  and  there  has  also  been  an  unusual 
improvement  this  year  in  composition,  the  grade  of  essays 
prepared  by  at  least  fifty  per  cent,  of  the  members  of  each 
class  being  high,  both  as  regards  original  research  and  gen- 
eral style. 

In  response  to  a  request  made  last  October  by  a  number 
of  our  students,  and  with  the  approval  of  the  President,  I 
formed  a  voluntary  class,  the  object  of  which  was  a  critical 
reading  of  Chaucer's  poetry.  Unfortunately,  the  hours  con- 
flicted with  those  selected  by  the  Adjunct  Professor  of 
Greek  for  his  extra  class,  so  that  during  the  second  term  I 
was  obliged  to  discontinue  this  valuable  exercise. 
Respectfully  submitted, 

John  D.  Quackenbos, 

Adjunct  Professor  of  English. 
Columbia  College,  May  i6,  1887. 


SPECIAL    REPORT  ON   ENGLISH   AND    ANGLO- 

SAXON. 

To  Professor  Thomas  R.  Price  : 

To  the  sections  of  the  Sophomore  class,  I  have  given, 
each  week,  three  hours*  instruction  in  English.  During  the 
first  term  they  studied  the  historical  grammar  and  inflec- 
tions, and  in  addition  to  the  regular  monthly  examinations 
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they  were  required  to  present,  written  out  in  tabular  form, 
copies  showing  the  changes  undergone  in  the  various  inflec- 
tions at  the  different  periods  of  the  language.  During  the 
second  term  the  class  studied  the  general  history  of  the 
development  of  the  English  language.  They  also  received 
two  lectures  on  the  prefixes  and  suffixes  in  English.  In  ad- 
dition, throughout  the  year,  part  of  each  hour  was  devoted 
to  reading  Shakespeare's  Hamlet,  with  a  careful  analysis  of 
the  plot  and  a  minute  examination  of  the  language,  thought, 
and  allusions.  A  special  study  was  made  of  some  of  the 
characters  of  the  drama,  and  essays  on  the  subject  were 
written  by  each  member  of  the  class.  The  general  interest 
shown  in  the  work  has  been  to  me  most  gratifying. 

To  the  Junior  and  Senior  classes,  I  have  given  each  week 
throughout  the  year,  six  hours'  instruction  in  Anglo-Saxon. 

The  two  sections  of  the  Junior  class  have  each  attended 
one  hour  a  week.  The  first  half-year  was  devoted  to  acquir- 
ing  a  knowledge  of  the  Anglo-Saxon  gprammar,  constant 
drill  in  the  paradigms  being  given,  and  special  care  also  be- 
ing taken  to  trace  the  changes  in  forms  and  inflections  from 
the  Anglo-Saxon  to  English.  A  lecture  also  on  the  general 
phonetic  laws  of  the  language  was  given.  In  the  second 
half-year  the  translation  of  the  texts  was  taken  up,  and  se- 
lections from  the  Chronicle  and  from  the  Gospels  were  stud- 
ied. The  reading  of  the  Anglo-Saxon  was  accompanied  by 
comments  of  a  grammatical,  historical,  and  literary  charac- 
ter, and  afforded  constant  opportunity  to  apply  the  laws  of 
plionetic  change. 

To  twenty-seven  Seniors  who  have  continued  their  Anglo- 
Saxon  studies  with  me,  four  hours  a  week  have  been  de- 
voted, the  class  being  divided  into  sections.  In  Sweet's 
Anglo-Saxon  Reader  they  have  read  carefully  a  number  of 
selections  both  in  prose  and  verse.  In  the  readings  through- 
out this  year,  in  addition  to  the  regular  critical  and  explana- 
tory comments,  particular  attention  was  drawn  to  the  ques- 
tion of  the  rhetorical  side  of  Anglo-Saxon  and  to  the 
construction  of  the  Anglo-Saxon  sentence.  A  special 
review    of  the  grammar  was  given   during  the  first  term, 
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and  several  lectures  on  the  history  and  development  of 
the  noun  and  the  pronoun  in  reference  to  the  English 
verse  were  also  given.  The  results  of  these  studies  were 
combined  and  written  out  by  each  student  as  part  of  the 
required  work,  in  addition  to  the  monthly  examinations. 
In  the  second  term,  beside,  they  received  instruction  in 
Anglo-Saxon  prose  composition.  The  progress  made  has 
been  particularly  satisfactory. 

Respectfully  submitted, 

A.  V.  Williams  Jackson, 

Instructor  in  Anglo-Saxon. 
Columbia  College,  May  16,  1887. 


DEPARTMENT   OF  MODERN  LANGUAGES  AND 
FOREIGN  LITERA  TURE. 

To  the  President  of  Columbia  College  : 

The  courses  outlined  in  the  Handbook  have  been,  with 
unimportant  alterations,  pursued  by  the  respective  classes 
during  the  past  year.  The  paucity  of  numbers  in  the  third 
and  fourth  years  of  the  French  and  German  sections,  and  in 
the  entire  field  of  Italian  and  Spanish,  remain  still  marked 
features  of  our  tabulated  report.  These  are  results  of  the 
revolutions  of  '84-*8S,  and  not  of  any  lack  of  interest  or  ap- 
preciation on  the  part  of  the  students,  or  of  zeal  on  the  part 
of  the  instructors. 

With  the  more  perfect  systematization  of  our  schemes  of 
work,  derived  from  larger  experience  and  the  introduction 
of  more  effective  methods,  we  are  gradually  attaining  a  po- 
sition where  we  can  with  confidence  expect  of  the  average 
student,  at  the  close  of  the  second  year  in  French,  and  of 
the  third  year  in  German,  a  reasonable  proficiency ;  such  in 
fact,  that  he  can  consult  with  considerable  ease  works  in 
the  language  pursued.  This  is  perhaps  all  that  we  can 
reasonably  hope  to  attain  in  the  time  allotted  to  these 
branches.  Students,  however,  who  abandon  these  or  kindred 
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courses  before  attaining  such  a  degree  of  proficiency,  lose 
speedily  all  or  nearly  all  that  they  have  acquired.  Such 
liberty  of  going  or  staying  may  therefore,  we  submit,  be 
wisely  withheld  from  the  student,  prior  to  the  expiration  of 
the  third  year  in  German  and  of  the  second  year  in  French. 
The  division  of  the  work  in  the  department  and  the  dis- 
tribution of  the  students  were  as  follows  : 

Undergraduates. 

Number  of  students. 

French 157 

German 107 

Spanish 13 

Italian 5 

Danish  and  Swedish i 

Voluntary  German 15 

Voluntary  French 4  to  9 

Gradtuites. 

Romance  Department i 

Germanic  Department 5 

Work  of  Individual  Classes ^  Students^  etc. 

French — FiRST  Year  (Mr.  Scribner). — Two  hours  a  week, 
thirty-one  students.  Whole  of  Chardenal's  first  French 
course  ;  exercises  in  translation  from  English ;  reading,  240 
pages  from  O'Connor's  Choix  de  Contes  Contemporains. 

Second  Year  (Dr.  O'Connor). — Two  hours  a  week ; 
thirty-eight  students.  Reading,  LAbbd  Constantin  and  Le 
Bustey  about  370  pages.  Grammatical  work,  whole  of  Char- 
denal's Second  French  Course. 

Third  Year  (Dr.  O'Connor). — Two  hours  a  week ;  fifteen 
students.  Reading,  Le  Monde  oU  Pon  s'ennuiey  Le  Testa- 
ment de  Cisar  Girodoty  Le  Cid,  and  Le  Misanthrope,  about 
410  pages.  Outside  reading  with  review  in  French,  600  pa- 
ges.   Composition,  12  essays  on  selected  subjects. 

Fourth  Year  (Mr.  Scribner). — Two  hours  a  week ;  five 
students.  Reading,  Rousseau's  Le  Contrat  Social,  Hugo's 
Hernaniy  Augier's  Le  Fils  de  Giboyer,  and  Voltaire's  VEs- 
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sat  sur  Us  Mceurs.  Composition,  exercises  on  idioms  from 
Chardenal's  advanced  French  course. 

Special  Course  wholly  in  French  (Mr.  Scribner),  —  Two 
hours  a  week,  twenty-seven  students.  Lectures  on  the  18th- 
century  literature.  Reading,  nearly  all  of  Molifere's  plays, 
La  Bruyfere's  Les  CaractbreSy  and  La  Rochefoucauld's  Les 
Maximes. 

Lectures  in  English  (Mr.  Scribner). — Four  hours  a  week  ; 
two  courses.  Origin  to  end  of  17th  century  ;  fourteen  stu- 
dents; i8th  and  19th  centuries;  twenty-seven  students. 

Voluntary  Class  (Mr.  Scribner). — One  lecture  a  week  on 
France ;  four  to  nine  students. 

The  first  and  second  years  were  divided  into  two  sections. 

Spanish — FIRST  Year  (Mr.Deghu^e). — ^Two  hours  a  week ; 
ten  students.  Whole  of  Josse's  Grammar.  Reading,  30 
pages  of  Mantilla's  Reader  and  7  chapters  of  Gil  Bias. 

Second  Year  (Mr,  Clover). — Two  hours  a  week ;  two 
students.    Review  of  grammar,  and  2  books  of  Don  Quijote. 

Third  Year. 

Fourth  Year  (Prof.  Smith).— Two  lectures  a  week  on 
Spanish  literature  ;  one  student. 

Italian — First  Year  (Mr.  Clover). — Two  hours  a  week ; 
four  students.     First  part  of  Sauer's  grammar. 

Second  Year  (Mr.  Clover). — Two  hours  a  week ;  one  stu- 
dent.   Twenty-two  cantos  of  Dante's  Inferno. 

German — First  Year  (Dr.  Carpenter). — Thirty-eight  stu- 
dents ;  two  hours  a  week.  Whitney's  Brief  Grammar  and  25 
pages  of  Whitney's  Reader.  (Class  divided  into  two  sec- 
tions.) 

Second  Year  (Prof.  Boyesen  and  Dr.  Carpenter). — ^Two 
hours  a  week ;  thirty-eight  students.  Reading,  3  acts  of 
Schiller's  Wilhelm  Tell.  Translation  from  English,  40  pages 
of  Swiss  Family  Robinson^  and  30  exercises  from  Stahl's  Ger- 
man Versions.  Exercise  in  extemporaneous  translation. 
(This  class  was  divided  into  two  sections,  Prof.  Boyesen  tak- 
ing three  hours.  Dr.  Carpenter  one  hour  per  week.) 

Third  Year  (Prof.  Smith).— Three  hours  a  week,  one  vol- 
untary;  twelve   students.     Read   in   class   from   Schiller's 
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Abfall  der  Niederlande,  76  pages  ;  Wallenstein's  Ti?^/ entire ; 
Legging's  Laocoon,  18  chapters;  and  whole  of  Turgenjeff's 
Der  Raufbold^  58  pages.  Outside  of  class,  500  pages.  Re- 
sumes prepared  and  criticised  on  works  read,  and  also  an 
essay  on  outside  reading.     Exercises  in  conversation. 

Fourth  Year  (Prof.  Boyesen).— -Two  hours  a  week; 
seven  students.  Lessing's  Laocoon,  and  Buchheim's  Deutsche 
Lyrik. 

Lecture  Course  (Prof.  Boyesen). — Two  hours  a  week ;  seven 
students. 

Fourth  Year  extra  class  (Prof.  Boyesen). — Three  hours  a 
week ;  three  students.  Courses  of  reading  marked  out,  and 
men  allowed  to  direct  themselves.  In  class,  Schiller's  Fiesco, 
Goethe's  Reineke  Fuchs^  and  a  part  of  the  Faust, 

Voluntary  Class  (Prof.  Boyesen). — One  hour  a  week ;  fif- 
teen students.  Instruction  entirely  in  German.  Conversa- 
tion and  composition. 

German  Seminar  (Prof.  Boyesen). — One  hour  a  week ;  five 
students.  Special  themes.  Goethe's  letters  and  table-talk, 
and  the  character  of  the  great  mediaeval  preachers.  Essays 
prepared  and  criticised  in  the  presence  of  the  class. 

Danish  and  Swedish  (Prof.  Boyesen). — One  hour  a  week  ; 
two  students.  Text-books:  Hansen's  Nordiske  Digtere  i 
det  19  Aarhundredey  Kielland's  Else,  and  Jonas  Lie's  Otte 
Fortallinger. 

Graduate  Work, 

Romance  Department  {Dr. O'Connory — Three  hours  a  week; 
one  student.  Lectures  on  Phonology  and  Dialectology  of 
Romance  Languages,  Elements  of  Wallachian,  and  a  critical 
study  of  old  French  poem,  Amis  et  Amiles. 

Germanic  Department, — Danish  and  Swedish  literature. 
Two  graduate  students  attended  Prof.  Boyesen's  class. 

Icelandic  (Dr.  Carpenter). — Three  students ;  grammar  and 
reader  (Vigf usson) ;  two  hours  per  week. 

Goethe  (Dr.  Carpenter). — Two  students ;  Ulfilas,  two  hours 
per  week. 
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Old  Saxon  (Dr.  Carpenter). — Five  students ;  Heliand,  two 
hours  per  week. 

A  Germanic  Seminar  in  Philology  was  also  held  in  con- 
nection with  the  work  in  Old  Saxon,  under  the  charge  of 
Dr.  Carpenter. 

A  course  of  fourteen  public  lectures  was  given  by  the  de- 
partment, which  was  received  with  favor.  Of  these,  Prof. 
Sprague  Smith  gave  five  on  "  Methods  of  Historical  Study 
in  Literature,"  and  the  **  Early  Epics."  Dr.  O'Connor,  two 
on  the  Song  of  Roland.  Mr.  Scribner,  five  on  French  Lit- 
erature ;  and  Mr.  Speranza,  one  on  "  Dante." 
Respectfully  submitted, 

Charles  Sprague  Smith, 
Professor  of  Modern  Languages  and 
Foreign  Literature. 
Columbia  College,  May  i6,  1887. 


REPORT   ON   GEODESY  AND    PRACTICAL    AS^ 
TRONOMY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  submit  the  following  report  on  the 
work  done  in  Geodesy  and  Practical  Astronomy  in  the 
School  of  Arts. 

1.  The  Second  Year  Post-Graduate  Class  (two  students) 
continued  its  work  of  the  first  year  in  Theoretical  Astrono- 
my by  finishing  Book  L  of  Gauss'  Theoria  Motus  Corporum 
Celestium.  The  class  attended  me  once  a  week  up  to  Feb- 
ruary, 1887.  The  sessions  were  then  discontinued,  to  be 
resumed  in  February,  1888.  This  action  was  taken  to  en- 
able the  students  to  give  most  of  their  time  to  the  study  of 
matters  relating  more  especially  to  the  subjects  chosen  for 
Ph.  D.  dissertations. 

2.  The  First  Year  Post-Graduate  Class  (two  students)  has 
taken  up  the  study  of  the  mathematical  theory  of  Prime 
Vertical  Transits,  Gauss*  three-star  method  for  time  and 
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latitude,  filar,  ring  and  square  bar  micrometers,  etc.  Con- 
siderable practical  work  has  been  done  in  the  Observatory. 
The  class  has  attended  me  once  a  week,  besides  working  in 
the  Observatory. 

3.  The  Senior  Class  (optional,  two  students)  in  Practical 
Astronomy  attended  me  twice  a  week  during  the  year,  and 
also  spent  much  time  in  making  observations.  Most  of  the 
time  was  given  to  the  study  of  the  transit  instrument,  the 
equatorial  telescope,  and  the  sextant,  and  to  making  obser- 
vations with  the  same. 

4.  The  Observatory  has  been  open  almost  every  clear 
evening.  Students  and  other  visitors  have  been  shown  the 
instruments  and  have  had  telescopic  views  of  planets,  etc., 
whenever  work  was  not  likely  to  be  incommoded. 

5.  I  am  now  making  arrangements  whereby  I  hope  to  use 
the  Rutherford  equatorial  for  photographic  work.  In  this 
work  I  expect  to  be  assisted  by  Dr.  Laudy,  of  the  School 
of  Mines,  whose  skill  and  experience  in  photography  are 
well  known. 

Respectfully  submitted, 
J.  K.  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy. 

Columbia  College,  May  9,  1887. 


DEPARTMENT  OF  CHEMISTRY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  in  the  Academic  Depart- 
ment of  the  college  I  have  met  the  Sophomore  class  once  a 
week  during  the  past  year,  and  have  given  instruction  by 
lecture,  with  monthly  examinations,  on  the  non-metallic 
elements  and  their  compounds,  including  the  chemistry  of 
the  atmosphere  and  composition  of  water.  I  find  the 
amount  of  time  allotted  to  me  for  this  purpose  entirely  in- 
adequate.  Between  the  hours  taken  for  examination,  and  the 
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hours  lost  by  holidays  and  vacations,  I  have  on  the  whole  a 
very  small  number  of  lectures.  As  it  has  always  been  the 
intention  to  have  the  Sophomore  students  well  prepared  for 
admission  to  the  School  of  Mines,  it  seems  desirable  that 
they  should  be  well  grounded  in  the  chemistry  of  the  non- 
metallic  elements,  and  I  would  respectfully  suggest  that  an 
allotment  of  two  hours  a  week  would  enable  me  to  much 
more  than  double  the  usefulness  of  this  course  of  instruc- 
tion. Although  the  class  has  been  very  attentive  and 
regular,  it  is  still  difficult  to  keep  up  the  interest  when  the 
exercises  come  only  once  a  week. 

The  portion  of  the  Senior  class  which  elected  chemistry 
has  attended  two  lectures  a  week.  During  the  first  session 
the  subject  studied  was  the  chemistry  of  the  metals.  Dur- 
ing the  second  session,  organic  chemistry.  In  addition  to 
the  lectures  the  members  of  the  class  have  had  a  weekly 
recitation,  which  has  been  held  by  Dr.  Wiechmann,  Instruc- 
tor in  Chemical  Philosophy  and  Chemical  Physics.  The 
progress  made  by  the  class  has  been  entirely  satisfactory. 

There  have  been  three  graduate  students  attending  in- 
struction in  chemistry,  and  their  work  has  been  very  satis- 
factory.     They  have  attended  lectures  in  the  School  of 
Mines  and  have  worked  systematically  in  the  laboratory. 
Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  GEOLOGY. 

To  the  President  of  Columbia  College : 

In  compliance  with  your  request  I  send  you  herewith  a 
brief  summary  of  what  has  been  done  in  the  departments  of 
Geology,  Economic  Geology,  and  Zoology,  during  the  past 
year. 

I  have  delivered  to  the  students  of  the  School  of  Mines 
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seventy  lectures  in  Economic  Geology,  seventy-nine  on 
general  Geology  and  Palaeontology,  and  twenty-six  on 
Zoology.  I  have  also  delivered  to  a  portion  of  the  Senior 
class  of  the  college  and  to  the  students  of  the  second  year 
of  the  School  of  Architecture  twenty-six  lectures  on  Geol- 
ogy. In  addition  to  this  the  students  of  the  third  and 
fourth  classes  in  the  School  of  Mines  have  had  considerable 
laboratory  practice  in  Microscopic  Lithology  and  in  Eco- 
nomic Geology  under  the  supervision  of  Mr.  Merrill,  Mr. 
Porter,  and  myself.  This  comprises  all  that  has  been  done 
in  the  way  of  oral  teaching.  Besides  this  a  large  amount 
of  work  has  been  done  by  my  assistants  in  the  rearrange- 
ment and  relabelling  of  specimens  in  the  cabinet,  and  by 
myself  in  the  original  geological  investigations  upon  which 
I  have  been  engaged  for  some  years.  These  latter  have 
been  for  the  most  part  studies  of  ores  and  ore  deposits,  the 
genesis  of  the  carbon  minerals,  physical  and  stratographic 
geology,  and,  in  palaeontology,  the  fossil  fishes  and  fossil 
plants  of  the  United  States.  On  these  subjects  I  have 
published  during  the  past  year  papers  on  Earthquakes^  The 
Ice  Period^  The  Origin  of  Graphite^  Our  Cretaceous  Flora^ 
and  others,  in  the  School  of  Mines  Quarterly,  the  Bulletin 
of  the  Torrey  Botanical  Club,  or  the  Transactions  of  the 
New  York  Academy  of  Sciences  ;  all  of  which  are  organiza- 
tions for  scientific  research  or  publication,  centred  at  Colum- 
bia College. 

I  have  also,  during  the  past  year,  finished  monographs  On 
the  Fossil  Plants  and  Fishes  of  the  Trias  of  New  Jersey  and 
the  Connecticut  Valley^  On  the  Flora  of  the  Amboy  Clays  of 
New  Jersey y  and  On  the  Pakeozoic  Fishes  of  North  America. 
These  will  be  published  by  the  United  States  Geological 
Survey,  and  will  consist  of  several  hundred  pages  of  text 
and  about  two  hundred  quarto  plates.  The  types  of  the 
descriptions  contained  in  these  memoirs,  many  hundreds  in 
number,  are  now  in  the  geographical  cabinet  of  the  School 
of  Mines,  where  they  are  safe  from  fire,  and  open  for  refer- 
ence or  study. 

The  additions  to  the  cabinet  made  during  the  last  year 
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are  very  numerous  and  valuable  ;  they  include  several  hun- 
dred specimens  of  ores,  rocks,  fossils,  and  shells,  donated  by 
graduates  of  the  School  of  Mines ;  a  large  collection  of  build- 
ing stones,  cements,  etc.,  given  by  General  C.  P.  Stone ;  a  most 
valuable  collection  of  skulls  and  skeletons,  taken  from  the 
mounds  of  Michigan  by  Mr.  Henry  Gilman,  and  purchased 
and  presented  to  the  museum  by  the  Hon.  Hamilton  Fish ; 
also  a  skeleton  of  MosasauruSj  from  the  Cretaceous  rocks  of 
Kansas,  and  a  series  of  new  and  remarkable  remains  of 
gigantic  fishes  from  the  Devonian  and  Carboniferous  rocks 
of  Ohio  and  Illinois,  numbering  several  hundred  specimens, 
purchased  and  deposited  in  the  cabinet  by  myself. 

I  may  here  say  that  the  geological  cabinet,  now  contain- 
ing over  one  hundred  thousand  specimens,  exceeds  in  vol- 
ume and  interest  any  similar  collection  in  this  country,  and 
is  one  of  the  most  attractive  and  instructive  features  in  all 
our  educational  machinery.  I  have,  however,  still  to  de- 
plore that,  located  as  it  is  in  the  upper  story  of  a  high 
building,  it  is  beyond  the  reach  of  many  of  those  who 
would  visit  it  if  the  elevator  provided  for  it  in  the  construc- 
tion of  the  building  were  put  in  operation. 

The  Geological  Department  has,  during  the  last  year, 
suffered  serious  loss  in  the  death  of  Mr.  E.  L.  Petersen,  our 
excellent  curator,  who  died  in  December,  1886.  Our  pres- 
ent force  consists,  besides  myself,  of  Dr.  Britton,  nominally 
my  assistant,  but  who,  having  been  made  Instructor  in 
Botany,  and  placed  in  charge  of  the  Herbarium  and  Botani- 
cal Library,  is  fully  occupied  in  this  work  ;  also  two  Fellows 
in  Science,  Mr.  F.  J.  H.  Merrill  and  Mr.  H.  H.  Porter,  who 
were  appointed  by  the  Trustees  at  the  beginning  of  the 
present  academical  year;  and  Mr.  J.  I.  Northrop, appointed 
Honorary  Fellow  by  yourself ;  all  of  whom  have  rendered 
me  most  valuable  assistance. 

In  conclusion,  I  have  to  repeat  the  regret  which  I  have 
before  expressed  to  you,  that  the  annual  appropriation  of 
$500  made  by  the  Trustees  for  the  current  expenses  of  the 
departments  of  Geology,  Economic  Geology,  and  Zoology 
has  in  the  last  year  proved  inadequate  to  meet  the  expen- 
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ditures  demanedd  by  the  best  interests  of  the  college,  and, 
as  last  year,  I  have  felt  compelled  to  expend  an  equal  sum 
from  my  own  resources.  For  eighteen  years,  when  the 
wants  of  my  department  were  certainly  no  greater  than 
now,  the  fund  annually  appropriated  for  my  use  was  $1,000. 
It  is  also  true  that  the  annual  appropriations  for  the  other 
departments  in  the  School  of  Mines,  after  being  temporarily 
reduced,  have  been  restored  to  their  original  amounts,  and 
now  each  of  my  colleagues  receives  at  least  double  the 
amount  allotted  to  me.  This  discrimination  seems  to  me 
unwise  and  undeserved,  and  I  beg  you  will  use  your  influ- 
ence to  have  the  injustice  corrected. 

Yours  very,  truly, 

J.  S.  Newberry, 

Professor  of  Geology. 
Columbia  College,  May  16,  1887. 


REPORT  ON  THE  SUB.DEPARTMENT  OF 
BOTANY, 

To  Professor  J.  S.  Newberry  : 

I  have  the  honor  to  make  the  following  report  on  the 
sub-department  of  Botany. 

Instruction  in  the  several  departments  of  Botany  has 
been  given  by  me  during  the  past  year  as  follows : 

To  an  elective  and  optional  section  of  the  Junior  class  in 
the  School  of  Arts,  numbering  eighteen  students,  in  lectures 
one  hour  per  week ;  to  an  elective  section  of  the  Senior 
class  in  the  School  of  Arts,  numbering  nine  students,  in 
laboratory  work  in  histology  and  organography,  one  hour 
per  week,  though  from  the  interference  of  other  elective 
studies  I  have  had  to  spend  three  hours  per  week,  the 
students  coming  at  different  times ;  to  the  second-year 
class  in  the  School  of  Mines,  with  the  exception  of  the 
students  in  the  Course  of  Architecture,  lectures  one  hour 
per  week;   and   to   Mr.  John  I.  Northrop,  post-graduate 
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student  and  Fellow  in  Science,  whose  original  investigations 
on  the  vegetative  organs  of  the  Wax  Plant  {Hoya  carnosd) 
I  shall  soon  be  able  to  submit  as  a  portion  of  his  course  of 
study  for  the  degree  of  Doctor  of  Philosophy.  I  have  also 
lectured  to  the  students  in  the  School  of  Library  Economy 
on  the  subject  of  Botanical  Bibliography,  and  furnished  in- 
formation on  botanical  matters  to  students  and  graduates 
whenever  it  has  been  asked. 

All  the  remainder  of  my  time  has  been  devoted  to  the 
Herbarium.  The  labor  of  transferring  the  mounted  botani- 
cal specimens  from  the  old  building  to  the  cases  in  the  new 
Herbarium  Room  in  the  Library  Building  has  been  con- 
cluded, and  the  work  of  rearranging  the  collections  con- 
formably to  modern  systems  of  classification  has  made 
satisfactory  progress.  Several  thousand  specimens  of  the 
Meisner  Herbarium  have  been  mounted,  named,  and  prop- 
erly distributed,  and  many  others,  obtained  by  gift,  ex- 
change, or  purchase,  have  been  added  to  the  collections. 
Among  the  most  valuable  of  the  latter  are  two  sets  from  the 
Mexican  States  of  Sonora  and  Chihuahua,  one  collected  by 
Drs.  C.  C.  Parry  and  Edward  Palmer,  and  presented  to  us 
by  Wm.  M.  Canby,  Esq.,  of  Wilmington,  Del.,  the  other 
obtained  by  purchase  from  Dr.  Palmer ;  a  large  collection 
containing  many  species  not  before  represented  in  our  Her- 
barium, from  Texas,  Arizona,  California,  and  Northern 
Mexico,  by  purchase  from  Mr.  C.  C.  Pringle;  and  some 
three  thousand  specimens  collected  by  Dr.  H.  H.  Rusby  in 
various  parts  of  South  America,  among  them  many  species 
unknown  to  science  and  others  of  great  economic  impor- 
tance. Dr.  Rusby  and  myself  are  now  engaged  in  elabo- 
rating this  last-named  collection. 

In  order  to  bring  the  resources  of  the  Herbarium  and 
the  Library  to  the  attention  of  the  public,  and  to  endeavor 
to  add  something  to  the  fund  of  botanical  knowledge,  I 
have  begun  a  series  of  original  papers  under  the  title  "  Con- 
tributions from  the  Herbarium  of  Columbia  College."  Two 
of  these  have  been  issued  during  the  year — one  entitled  "A 
Preliminary  List  of  North  American  Cyperi,"  written  by 
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myself ;  the  other,  "  On  Cerastium  arvensey  L.,  and  its  North 
American  Varieties/*  in  the  preparation  of  which  I  was 
aided  by  Mr.  Arthur  HoUick,  Ph.B.,  Class  of  1879.  These 
have  been  favorably  received,  and  others  are  in  preparation. 

The  course  in  Botany  in  the  School  of  Arts  is  now  so 
planned  that  students  have  the  opportunity  of  attending  a 
series  of  lectures  on  Vegetable  Anatomy  and  Physiology, 
Morphology,  and  Classification  in  the  Junior  year,  followed 
in  the  Senior  by  practical  study  with  the  aid  of  the  micro- 
scope  and  reference  to  the  Herbarium.  But  it  is  not  stipu- 
lated that,  in  order  to  take  advantage  of  the  advanced  work 
of  the  Senior  year,  students  must  have  attended  the  Junior 
lectures  or,  at  least,  have  passed  an  examination  equivalent 
to  those  required  during  the  Junior  terms.  This  has  caused 
some  embarrassment,  as  I  have  not  considered  it  just  to  re- 
fuse Senior  students  for  this  reason.  Were  it  understood, 
however,  that  this  restriction  was  placed  on  the  course,  I 
have  no  doubt  that  the  work  accomplished  would  be  of  a 
somewhat  higher  order,  and  respectfully  recommend  that 
such  restriction  be  made.  Students  who  desire  to  elect 
Botany  during  only  one  year  should  do  so  in  the  Junior. 

The  time  now  allotted  to  the  elective  courses  in  Botany 
— one  hour  per  week  during  the  Junior  and  Senior  years — 
is  insufficient  for  the  exhaustive  treatment  of  the  subject. 
The  need  of  additional  hours  is  most  marked  in  the  Junior 
year,  where  it  has  to  be  taught  in  the  most  elementary 
manner.  I  would  respectfully  recommend  that  this  elective 
be  increased  to  two  hours  per  week. 

The  course  in  the  School  of  Mines  has,  as  usual,  been 
mainly  directed  towards  preparing  the  students  for  the 
lectures  on  Geology  and  Palaeontology  in  the  third  year, 
and  the  time  given — one  hour  per  week — is  sufficient  for 
this  purpose. 

Respectfully  submitted, 

N.  L.  Britton, 

Instructor  in  Botany. 

Columbia  College,  May  16,  1887. 
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REPORT  ON  SANSKRIT. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  make  the  following  report  upon  the 
instruction  in  Sanskrit,  given  by  me  during  the  college  year 
1886-87,  now  drawing  to  a  close. 

I  have  conducted  an  elementary  course  in  Sanskrit,  at- 
tended by  two  members  of  the  Senior  class,  of  three  hours 
per  week  throughout  both  terms.  The  class  has  gone 
through  my  "  Sanskrit  Primer,"  and  has  read  the  classical 
portions  of  Lanman's  "  Sanskrit  Reader,"  i.  e.,  68  pages. 
The  interest  displayed  and  the  careful  thoroughness  with 
which  the  work  has  been  done  are  most  creditable  to  the 
members  of  the  class,  Messrs.  Gasten  and  Knapp ;  and  the 
amount  accomplished  is  believed  to  be  greater  by  not  a  lit- 
tle than  that  commonly  done  in  the  first  year  of  instruction. 

It  was  my  intention  to  conduct  also  a  class  for  advanced 
Vedic  Sanskrit,  for  which  several  graduates  had  offered 
themselves;  but  with  my  ten  hours  of  Greek  classes  my 
weekly  hours  amounted  to  thirteen,  and  I  thought  it  pru- 
dent to  limit,  for  this  year,  my  hours  of  instruction  to  that 
number.  Respectfully  submitted, 

Edward  Delavan  Perry, 

Instructor  in  Sanskrit. 

Columbia  College,  May  16,  1887. 


REPORT   ON  INSTRUCTION  IN    THE    SEMITIC 
LANGUAGES. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  report  of  the 
instruction  given  in  Semitic  during  the  present  college 
year : 

I. — BIBLICAL  HEBREW. 

Seven  members  of  the  Senior  class  attended  the  under- 
signed throughout  the  year  in  Biblical  Hebrew, — four  of 
them  making  it  a  part  of  their  regular  course.    During  that 
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time  they  received  instruction  in  the  grammar,  including 
both  a  careful  study  of  the  forms  and  also  of  the  syntax, 
and  read  selections  from  Genesis.  In  the  second  term  sev- 
eral of  the  shorter  psalms  were  selected  for  more  rapid 
reading,  to  give  the  class  facility  in  translation.  Lectures 
were  also  given  from  time  to  time  on  Hebrew  literature, 
and  the  general  inter-relation  of  the  Semitic  languages.  In 
the  Graduate  Department  two  candidates  for  the  Master's 
degree  read  the  following,  with  careful  attention  to  the 
exegesis,  these  gentlemen  being  already  sufficiently  well 
versed  in  Hebrew  to  read  ordinary  prose  at  sight :  Selec- 
tions from  Deuteronomy,  Leviticus,  Isaiah,  Nahum,  Jonah, 
and  the  Psalms. 

II.— SYRIAC. 

Two  courses  in  Syriac  were  oflFered  by  Dr.  R.  J.  H.  Got- 
theil,  open  to  members  of  the  Senior  class  and  to  Grad- 
uates. Two  hours  per  week  were  given  in  each  course. 
The  principles  of  the  grammar  were  carefully  studied,  com- 
bined with  the  reading  of  easy  passages  from  the  Syriac 
New  Testament. 

One  graduate  attended  the  higher  course.  He  has  read 
with  Dr.  Gottheil  "  The  Book  of  the  Laws  of  Countries  "  of 
the  Gnostic  Bardesanes,  edited  by  Cureton  in  his  Spicilegium 
Syriacum.  Special  attention  was  given  to  the  relation  of 
this  treatise  to  the  Greek  "  Dialogue  of  Bardesanes  on 
Fate,"  mentioned  by  Eusebius  and  others. 

The  lectures 'on  Syriac  literature,  though  announced, 
were  not  delivered,  as  the  term  was  somewhat  advanced 
when  the  instruction  commenced. 

III.— ARABIC. 

Two  members  of  the  Graduate  Department  attended  the 
undersigned  twice  a  week  in  Arabic.  After  a  very  careful 
study  of  the  grammar  (Prof.  Wright's  being  taken  as  the 
standard),  the  Book  of  Jonah,  in  the  Arabic  version,  edited 
by  Wright,  was  read  critically,  after  which  some  ten  Surahs 
of  the  Qu'ran  were  studied  with  explanatory  lectures  on 
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the  subject-matter  and  a  thorough  investigation  of  many 
matters  of  collateral  interest. 

IV. — COMPARATIVE  SEMITIC  GRAMMAR. 

At  the  especial  request  of  several  of  the  students  in  this 
department,  the  undersigned  delivered  a  course  of  lectures 
upon  the  general  subject  of  Semitic  Grammar,  with  particu- 
lar attention  to  the  points  of  resemblance  and  contrast  ex- 
isting between  Semitic  and  Indo-European.  The  theories 
of  the  three  great  schools  of  German  Semitic  Philology 
were  carefully  considered  and  set  forth,  especial  notice 
being  taken  of  the  views  of  Meier,  Ewald,  and  the  younger 
Delitszch.  These  lectures  were  attended  by  some  twenty 
persons  interested  in  philological  studies,  although  no  pub- 
lic announcement  of  the  course  had  been  made. 
Respectfully  submitted, 

H.  T.  Peck, 
Instructor  in  the  Semitic  Languages. 

Columbia  College,  May  i6,  1887. 


REPORT  ON  INSTRUCTION  IN  THE  OLD  IRANIAN 
LANGUAGES. 

To  the  President  of  Columbia  College : 

During  the  year,  five  hours  in  general  each  week  have 
been  devoted  to  instruction  in  the  Old  Iranian  Languages, 
as  follows : 

I.  Avestan, — First  year.  Two  hours  a  week.  This  study 
has  been  taken  as  an  optional  by  one  member  of  the  Senior 
class.  The  text-book  used  has  been  Geiger's  Handbuch  der 
Avestasprache.  After  acquiring  a  knowledge  of  the  gram- 
mar, the  following  selections  from  the  Avesta,  Yasna  IX., 
X.,  Yasht  VI.,  VIIL,  Vendidad  II.,  VL,  were  carefully 
studied,  references  to  the  Sanskrit  supplementing  the  work 
at  each  step.  Special  stress  was  also  laid  on  the  metrical 
reconstruction  of  the  text  wherever  possible. 
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2.  Avestan. — Second  year.  One  hour  a  week.  This  was 
taken  by  one  post-graduate  who  has  been  continuing  his 
Avestan  studies.  The  course  provided  for  a  more  extended 
study  of  the  Avesta,  chiefly  according  to  the  "comparative  " 
method,  not  neglecting,  however,  the  interpretations  of  the 
so-called  "  Traditional  school."  Attention  was  turned  in 
particular  to  the  G^th^  portion  of  the  literature. 

3.  Old  Persian  Cuneiform  Inscriptions. — Two  hours  a 
week.  This  course  was  taken  in  connection  with  the  latter. 
A  critical  study  was  made  of  several  of  the  Behistan  and 
Persepolis  inscriptions,  and  selections  from  some  of  the 
other  inscriptions  were  read.  Particular  attention  was  given 
to  practice  in  reading  the  cuneiform  characters. 

The  interest  shown  by  both  the  students  in  this  depart- 
ment was  very  gratifying.  Instruction  in  Pehlevi  also  will 
in  the  future  be  offered,  and  it  is  proposed  to  make  prepa- 
rations besides  for  work  in  the  Modem  Iranian  languages, 
as  well  perhaps  as  in  Armenian. 

Respectfully  submitted, 

A.  V.  Williams  Jackson, 

Instructor  in  Zend. 
Columbia  College,  May  16,  1887. 
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APPENDIX   B. 

SCHOOL  OF  MINES. 

REPORT  ON  THE  GENERAL  STATE  OF  THE  SCHOOL  BY  THE 
DEAN  OF  THE  FACULTY. 


To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  the  twenty-third  annual 
session  of  the  School  of  Mines,  now  about  to  close,  has 
been  in  every  respect  satisfactory. 

On  last  Commencement  day  thirty-two  diplomas  were 
issued  to  graduates  of  the  School  of  Mines,  as  follows : 

In  Mining  Engineering  (E.M.) 15 

Civil  Engineering  (C.E.) 8 

Analytical  and  Applied  Chemistry  (Ph.B.) 4 

Architecture  (Ph.B.) 5 

32 

In  addition  to  the  foregoing  diplomas  official  mention 
was  made  at  Commencement  of  one  diploma  in  Civil  Engi- 
neering which  had  been  granted  during  the  year. 

Since  last  Commencement  the  following  degrees  have 
been  awarded  to  members  of  the  class  of  1886,  who  had  not 
previously  complied  with  all  the  requirements. 

In  Mining  Engineering i 

Civil  Engineering i 

2 

Also,  since  last  Commencement,  the  degree  of  Doctor  of 
Philosophy  was  awarded  to  a  graduate  of  the  School. 

IZ2 
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During  the  past  year  two  hundred  and  eighty-seven  (287) 
students  have  been  in  attendance  on  the  exercises  of  the 
School  of  Mines,  distributed  as  follows : 

First  Class 87 

Second  **    72 

Third     "    52 

Fourth  "    S3 

Resident  Graduates 17 

Graduate  Students,  School  of  Arts 6 

Total 287 

These  students  have  pursued  the  diflFerent  parallel  courses 
of  the  School  as  follows :  « 

First     Second     Third     Fourth      Res.        Grad.      Total. 
Class.      Class.      Class.      Class.      Grad.      S.ofA. 

Mining  Eng 17  22  6  22  —  —  67 

Civil  Eng 31  26  19  12  i  —  89 

Metallurgy 2  i  i  2  —  —  6 

Geology —  —  3  —  —  —  3 

Anal,  and  App.  Chem.  20  9  14  13  —  —  56 

Architecture 17  14  9  4  i  —  45 

Sanitary  Eng —  —  —  —  2  —  2 

Doctor  of  Phil —  —  —  —  12  —  12 

Miscellaneous —  —  —  —  i  6  7 

87       72        52        S3        17         6       287 

The  graduating  class  numbers  51,*  distributed  among  the 
parallel  courses  as  follows  : 

In  Mining  Engineering 22 

Civil  Engineering 12 

MetaUurgy 2 

Analytical  and  Applied  Chemistry 11 

Architecture 4 

SI 
*  Original  number  53  ;  one  member  died  during  the  year,  and  one  left. 
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It  is  impossible  to  say  at  this  time  how  large  a  proportion 
of  the  class  will  be  able  to  graduate  at  Commencement,  as 
the  final  examinations  have  not  yet  been  held. 

The  cabinets  of  the  School  have  continued  to  receive  ad- 
ditions by  purchase  and  gift,  mineralogical,  metallurgical, 
and  chemical  specimens,  rocks,  fossils,  and  models. 
Respectfully  submitted, 

C.  F.  Chandler, 

Dean  of  the  Faculty, 
Columbia  College,  May  17,  1887. 


DEPARTMENT  OF  MINERALOGY  AND 
METALLURGY. 

To  the  President  of  Columbia  College  : 

According  to  your  request,  I  send  you  a  record  of  the 
work  done  in  my  departments  this  year,  which  has  been  un- 
usually heavy.  In  the  Department  of  Metallurgy  the  lec- 
tures have  been  sadly  interfered  with  by  the  vacations  and 
holidays,  which  have  come  so  frequently  this  year  as  to 
make  the  delivering  of  the  lectures  extremely  difficult, 
more  so  than  ever  before.  They  have,  however,  been  de- 
livered and  the  ground  covered  almost  as  usual,  although 
the  lectures  have  been  necessarily  very  much  condensed. 
The  only  interruption  to  the  course  was  during  the  month 
of  November,  when  I  was  confined  to  the  house  for  two 
weeks  with  an  attack  of  bronchitis.  The  whole  of  the 
metallurgical  collection  has  been  arranged  and  is  now  ready 
for  study  and  inspection,  and  is  in  good  shape.  It  was 
seriously  injured  by  being  packed  as  it  was  for  so  many 
years,  but  I  have  elicited  some  interest  on  the  part  of  manu- 
facturers, and  have  already  had  promises  of  some  additions 
to  it.  It  is,  so  far  as  I  know,  the  finest  metallurgical  collec- 
tion in  the  United  States,  and  if  it  only  had  the  proper 
space  could  be  made  as  fine  as  any  in  the  world,  but  I  sup- 
pose this  space  can  hardly  be  had  until  a  new  building  is 
erected.     It  is  very  desirable  that  a  new  building  should  be 
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erected,  as  all  the  departments  of  my  work  are  very  much 
crowded.  The  constant  demands  on  the  time  of  the  students 
have  made  instruction  in  both  my  departments  extremely  dif- 
cult  this  year,  and  if  the  time  is  to  be  so  taken  up  it  will  be 
absolutely  indispensable  for  the  students  that  there  should 
be  another  assistant  allotted  to  these  two  departments. 
As  it  now  stands,  the  demands  on  all  sides  for  instruction 
are  such  that  the  force  is  not  sufficient  to  do  the  work. 
Both  my  assistants  have  done  their  best,  always  remaining 
at  the  School  until  a-late  hour  in  order  to  do  the  work,  but 
notwithstanding  that,  there  is  not  sufficient  force  to  give 
the  instruction  which  the  students  ought  to  have,  and  it 
will  be  impossible  to  do  it  if  the  changes  proposed  by  the 
Committee  on  Reorganization  of  the  School  are  carried  into 
effect.  Another  assistant  would  make  it  possible  to  give 
the  students  all  the  instruction  proposed  and  necessary,  and 
would  greatly  benefit  the  School  and  relieve  the  students. 

It  would  greatly  aid  the  work  of  the  metallurgical  de- 
partment if  a  small  sum  could  be  annually  voted  for  the 
distribution  of  blue  prints  amongst  the  students.  I  have 
spent  three  years  in  getting  up  the  photographs  for  these 
blue  prints,  and  begged  for  them  nearly  the  whole  ampunt 
which  they  cost.  As  soon  as  finished,  copies  of  these  were 
asked  for  by  the  schools  of  mines  in  England,  France,  Ger- 
many, and  Brazil.  Copies  were  furnished  them,  but  I  find 
that  the  students,  although  wanting  them,  do  not,  as  a  gen- 
eral thing,  feel  able  to  purchase  them,  and  I  have  not  been 
able  to  find  any  publisher  who  would  take  hold  of  the  mat- 
ter. I  do  not  make  this  as  a  recommendation,  however, 
but  as  a  suggestion  as  to  how  the  efficiency  of  the  depart- 
ment might  be  increased. 

It  has  been  found  necessary  on  account  of  the  new  meth- 
ods of  instruction  to  break  up  the  lecture  collection,  illus- 
trating the  subject  of  metallurgy,  and  to  interpolate  it  in 
the  new  collection  used  for  personal  instruction  in  miner- 
alogy. This  last  collection  contains  about  2,500  specimens, 
and  its  formation,  though  it  has  been  a  great  labor,  will  be 
of  great  advantage  to  the  students.    In  the  Department  of 
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Mineralogy  the  collection  of  large  specimens  has  been  en- 
tirely  rearranged  and  relabelled  and  catalogued,  greatly  to 
the  benefit  of  the  collection.  The  new  system  of  labelling, 
which  I  adopted  after  much  thought,  not  only  increases  the 
space  but  makes  the  display  much  more  instructive,  and  at 
the  same  time  more  beautiful.  Besides  this,  the  collection 
of  Pseudomorphs  has  been  entirely  rearranged  and  enlarged, 
as  has  also  been  the  collection  of  artificial  minerals.  We 
have  commenced  a  collection  to  illustrate  the  forms  of  crys- 
tals from  natural  minerals,  which  we  hope  to  have  com- 
pleted during  the  next  year.  If  I  undertake  the  making  of 
a  collection  for  one  of  the  western  universities,  which  has 
been  suggested  to  me,  I  shall  be  able  to  do  a  great  deal  for 
our  own  collection  at  the  same  time,  as  I  shall  have  a  lai^e 
sum  put  at  my  disposal  for  purchasing  minerals  for  them  in 
Europe,  which  will  enable  me  to  make  changes  and  ex- 
changes for  minerals  which  the  department  now  has.  In 
the  Department  of  Mineralogy  we  are  also  very  much 
crowded,  and  I  had  hoped  to  have  been  able  to  use  the 
empty  elevator  shaft  as  a  closet  for  drawers.  I  learn  with 
regret,  however,  from  Mr.  Porter,  that  the  elevator  is  likely 
to  be  put  in.  Some  changes  and  advances  have  been  made 
in  the  system  of  instructing  in  both  mineralogy  and  blow- 
piping,  greatly  to  the  interest  of  the  students  and  the 
efficiency  of  the  course.  I  had  supposed  that  these  depart- 
ments had  been  brought  up  to  their  greatest  efficiency  with 
the  force  which  I  now  have  at  my  command,  but  the  de- 
mands upon  the  students'  time  have  been  such  that  I  have 
been  obliged  to  partially  reorganize  it,  and  if  another  as- 
sistant is  allowed  the  new  methods  will  greatly  increase  its 
efficiency.  This  department  is  very  greatly  admired  by  all 
persons  who  visit  it,  especially  foreigners,  who  have  been 
in  the  habit  of  seeing  instruction  given  on  this  subject  by 
the  German  methods. 

I  greatly  regret  to  say  that  on  account  of  want  of  money 
I  have  been  obliged  to  decline  to  purchase  several  beautiful 
collections  of  American  minerals,  which  have  gone  imme- 
diately from  the  School  of  Mines  to  Europe. 
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The  number  of  specimens  added  to  the  mineralogicai  col- 
lection during  the  year  has  been  88o,  and  their  value  is 
about  $603.75.  ^^^  number  of  specimens  added  to  the 
metallurgical  collection  I  have  already  reported  to  you. 
Now  that  this  collection  is  displayed,  I  hope  to  interest 
manufacturers  in  presenting  specimens  to  it. 
Yours  respectfully, 

Thomas  Egleston, 
Professor  of  Mineralogy  and  Metallurgy. 


DEPARTMENT  OF  CHEMISTRY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  report  that  in  the  Chemical  Depart- 
ment of  the  School  of  Mines  during  the  first  term  of  the 
past  year  I  met  all  the  First-Year  students  twice  a  week 
and  lectured  upon  the  metals.  Mr.  Lederle,  Honorary 
Fellow  in  Quantitative  Analysis,  has  held  recitations  upon 
the  lectures,  the  class  being  divided  into  four  sections  for 
this  purpose,  each  section  reciting  once  a  week.  During 
the  second  term  I  have  met  the  First- Year  students,  in  the 
course  of  Analytical  and  Applied  Chemistry,  twice  a  week, 
lecturing  upon  Organic  Chemistry ;  and  Mr.  Pellew,  Honor- 
ary Fellow  in  Bacteriology,  has  held  recitations  upon  the 
lectures.  In  addition  to  this  the  First-Year  students  in  the 
course  of  Analytical  and  Applied  Chemistry  received  in- 
struction in  Chemical  Physics  twice  a  week,  during  the 
second  term,  from  Dr.  Wiechmann,  Instructor  in  Chemical 
Physics  and  Chemical  Philosophy. 

I  met  the  Second-Year  students  in  all  the  courses  twice 
a  week,  during  the  first  term,  and  lectured  upon  the  chem- 
istry of  the  metals.  The  class  was  divided  into  four  sec- 
tions, and  each  section  attended  recitations  once  a  week 
under  the  direction  of  Mr.  Howe,  Honorary  Fellow  in 
Assaying.  During  the  second  session  the  instruction  was 
devoted  to  Organic  Chemistry  and  was  limited  to  the  stu- 
dents in  the  course  of  Analytical  and  Applied  Chemistry, 
and  the  recitations  were  held  by  Mr.  Moldenke,  Honorary 
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Fellow  in  Qualitative  Analysis.  The  Second-Year  students, 
in  the  course  of  Analytical  and  Applied  Chemistry,  have 
also  attended  four  recitations  a  week  throughout  the  year 
on  the  subject  of  Chemical  Philosophy  under  the  instruc- 
tion of  Dr.  Wiechmann. 

All  the  students  of  the  Third  Class  have  attended  my 
lectures  twice  a  week  on  Applied  Chemistry,  and  they  have 
also  attended  in  sections  weekly  recitations  on  the  subject 
of  the  lectures  held  by  Dr.  Laudy. 

I  have  met  the  Fourth- Year  students,  in  the  course  of 
Analytical  and  Applied  Chemistry,  twice  a  week  for  in- 
struction in  Applied  Chemistry,  and  recitations  have  been 
held  by  Dr.  Laudy. 

In  Qualitative  Analysis  Dr.  Wells  has  given  to  the  First- 
Year  students  two  lectures  a  week,  and  Dr.  Vult^  has  held 
recitations  four  times  a  week  upon  the  subject,  the  class 
being  divided  into  two  sections. 

Mr.  Bowen  has  met  the  students  of  the  Second  Year,  in 
the  courses  of  Metallurgy  and  Analytical  and  Applied 
Chemistry,  for  lecture  and  recitation  on  Qualitative  Analy- 
sis, three  times  a  week  during  the  entire  year ;  and  he  has 
met  the  students  of  the  third  class,  in  the  same  courses, 
twice  a  week  during  the  entire  year.  During  the  last  half 
of  the  second  session  he  met  an  elective  session  of  the 
Fourth-Year  students,  in  the  course  of  Mining  Engineering, 
three  or  four  times  a  week  for  instruction  in  Quantitative 
Analysis. 

During  the  first  session  Prof.  Ricketts  lectured  twice  a 
week  on  Assaying  to  the  Third-Year  Mining  Engineers  and 
Geologists,  and  the  Assistant  Instructor,  Mr.  Lacombe,  held 
two  recitations  a  week  on  the  same  subject,  dividing  the 
class  into  sections.  Prof.  Ricketts  also  gave  instruction  in 
the  theory  and  practice  of  Ore-Testing  to  the  Fourth-Year 
Mining  Engineers,  Metallurgists,  and  Geologists.  Mr. 
Lacombe  held  recitations  once  a  week  on  the  same  subject. 

The  students  in  the  course  of  Analytical  and  Applied 
Chemistry,  in  the  Fourth  Year,  have  had  special  instruction 
from  Mr.  Colby,  Instructor  in  Organic  Chemistry.     He  has 
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lectured  to  them  four  times  a  week  throughout  the  entire 
year,  and  they  have  also  devoted  a  large  part  of  their  time 
to  the  practical  study  of  organic  chemistry  in  the  labora- 
tory. Work  in  the  organic  laboratory  has  been  greatly 
facilitated  by  the  improvements  in  the  apparatus  and  fix- 
tures that  were  made  during  the  past  summer,  and  a  de- 
cided advance  has  been  made  in  the  completeness  of  the 
instruction  in  this  course.  Great  interest  has  been  mani- 
fested by  the  students,  and  the  first  step  in  the  direction  of 
original  investigations  has  been  taken,  Mr.  Colby,  with  the 
assistance  of  one  of  his  students,  having  published  an  im- 
portant investigation  in  the  Berichte  of  the  Berlin  Chemical 
Society,  which  was  reprinted  in  several  other  scientific 
journals. 

In  addition  to  the  above  instruction  in  the  lecture  and 
recitation  room,  the  students  have  practised  the  various 
branches  of  chemical  analysis,  etc.,  as  follows : 

The  First-Year  students — Qualitative  Analysis,  under  Dr. 
Wells  and  Dr.  Vult^. 

The  Second-  and  Third-Year  students  —  Quantitative 
Analysis,  under  Mr.  Bowen,  assisted  by  Mr.  Lederle. 

The  Third-Year  students — Assaying,  under  Prof.  Ricketts 
and  Mr.  Lacombe. 

The  Fourth-Year  students — Organic  Analysis  and  Investi. 
gation,  under  Mr.  Colby. 

I  submit  herewith  the  accompanying  reports  from  Prof. 
Waller  on  the  work  in  Quantitative  Analysis ;  from  Prof. 
Ricketts  on  the  work  in  Assaying ;  from  Dr.  Wells  on  the 
work  in  Qualitative  Analysis ;  from  Mr.  Colby  on  the  in- 
struction in  Organic  Chemistry  ;  and  from  Dr.  Wiechmann 
on  the  instruction  in  Chemical  Physics  and  Chemical 
Philosophy. 

The  general  attendance  and  progress  of  the  students  have 
been  very  satisfactory. 

Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 

Columbia  College,  May  17,  1887. 
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SPECIAL  REPORT  ON  QUANTITA  TIVE  ANAL  VS/S. 

To  Professor  C.  F.  Chandler: 

I  have  the  honor  to  report  the  following  details  regarding 
the  work  in  my  division  of  Analytical  Chemistry  (Quantita- 
tive Analysis)  during  the  past  college  year. 

Lectures  have  been  delivered  as  follows : 

To  Second-Year  students  in  Chemistry — three  times  a 
week  throughout  the  year. 

To  Third-Year  students  in  Chemistry — twice  a  week 
throughout  the  year. 

To  Fourth-Year  students  in  Mining  Engineering — some- 
times three,  sometimes  four  times  a  week  from  March  ist 
until  the  close  of  the  year.  They  were  delivered  usually 
after  2  P.M.,  and  at  such  times  as  were  found  not  to  inter- 
fere  seriously  with  other  duties  in  the  laboratory. 

Recitations  have  also  been  held  for  the  Second  and  Third 
Year  students  in  Chemistry,  thrice  and  twice  a  week  re- 
spectively, (corresponding  in  frequency  with  the  lectures). 

For  the  Fourth- Year  students  in  Mining  Engineering  reci- 
tations have  been  held  whenever  it  was  deemed  advisable. 

Examinations  have  been  held  monthly  of  the  Second  and 
Third-Year  students  in  Chemistry,  and  also  at  the  end  of 
each  term.  Each  set  of  students  working  in  the  laboratory 
during  that  term  have  been  separately  examined  on  the 
work  of  the  term. 

Laboratory  work  has  been  conducted  eight  hours  daily 
during  five  days  of  every  we^k  of  the  session. 

The  Second- Year  students  in  Chemistry  have  been  occu- 
pied with  the  examination  of  twenty-five  different  substan-  ^ 
ces  (representing  upwards  of  sixty  close  determinations).  , 
The  list  of  substances  has  been  previously  given.  The  first  , 
six  of  these  substances  are  pure  salts,  the  percentage  com-  | 
position  of  which  is  known  to  the  student.  The  other  | 
nineteen  are  minerals,  alloys,  furnace-products,  etc.                              i 

The  Third-Year  students  in  Chemistry  have   been  occu-  I 

pied  with  the  examination  of  twenty-nine  different  substan-  I 

ces  (representing  some  seventy-five  or  eighty    determina- 
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tions).  Eleven  of  the  substances  (the  work  of  the  first 
term)  are  ores,  alloys,  etc.,  giving  practice  in  mineral  analy- 
sis ;  the  remainder  (the  work  of  the  second  term)  affording 
practice  chiefly  in  proximate  analysis,  and  in  the  most  im- 
portant determinations  connected  with  industrial  chemistry. 

The  Fourth-Year  students  in  Mining  Engineering  have 
been  engaged  more  especially  in  the  study  and  practice  of 
some  of  the  most  important  rapid  methods  of  analysis  in 
use  in  metallurgical  laboratories.  The  list  of  substances  is 
essentially  the  same  as  that  already  given. 

Attendance. — The  number  of  students  attending  these 
exercises  has  been  as  follows : 

Lectures  &  Recitations.  Lab.  Work. 

Second  Year — Chemical    Course 7  10 

Third       "  "  '*      12  12 

Fourth     "       Metallurgical "      i 

''  ''      Mining  Eng.  Course 10  11 

Total 29  34 

The  zeal  and  application  of  the  students  as  a  whole  have 
been  commendable.  It  has,  however,  been  most  marked 
among  the  older  students,  especially  in  the  case  of  the 
Fourth. Year  students  in  Mining  Engineering. 

During  my  absence  (on  account  of  domestic  affliction) 
the  duties  of  the  lecture-room  and  laboratory  have  devolved 
upon  my  chief  assistant,  Mr.  H.  C.  Bowen,  who  has  per- 
formed them  with  conscientious  ability. 

The  past  year  has  been  the  first  in  which  an  honorary 
assistant  (appointed  from  the  graduating  class)  has  served 
in  the  Quantitative  Laboratory,  and  the  plan  has  been  found 
advantageous  to  both  sides.  Mr.  E.  J.  Lederle,  the  hono- 
rary assistant,  has  performed  his  share  of  the  work  most 
carefully  and  satisfactorily. 

Respectfully  submitted, 

Elwyn  Waller,  Ph.  D., 
Professor  of  Analytical  Chemistry. 

Columbia  College,  May  17,  1887. 
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SPECIAL  REPORT  ON  ASSAYING. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  on  the 
instruction  g^ven  in  the  Assay  Department,  and  the  im- 
provements made  in  the  condition  of  this  department  dur- 
ing the  school  year  1886-87. 

During  the  first  term  of  the  present  school  year  I  deliv- 
ered two  lectures  per  week  on  Assaying  to  the  third-year 
mining  engineers  and  geologists.  The  assistant  instructor, 
Mr.  C.  F.  Lacombe,  held  two  recitations  per  week  on  the 
subject,  dividing  the  class  in  sections  in  order  to  secure 
better  work. 

The  practical  work  in  the  laboratory  was  conducted  with 
the  aid  of  Mr.  Lacombe,  and  that  of  the  Honorary  Fellow 
in  Assaying,  Mr.  Epenetus  Howe. 

During  the  second  term  I  was  not  called  upon  to  lecture, 
owing  to  the  fact  that  the  Assaying  had  been  changed  from 
the  second  to  the  third  year,  and  the  chemists  and  metal- 
lurgists in  the  present  third-year  class  had  already  taken 
the  course.  For  the  same  reason  the  recitations  were 
omitted. 

The  instruction  in  the  laboratory  and  ore-testing  works 
has  been  conducted  with  the  aid  of  Mr.  C.  F.  Lacombe, 
who  has  proved  himself  a  most  efficient  instructor. 

The  total  number  of  students  attending  the  lectures  and 
laboratory  instruction  in  Assaying  during  the  year  is  as  fol- 
lows: Mining  engineers,  9;  geologists,  3;  metallurgists,  2 ; 
chemists,  i. 

In  addition  to  these  I  have  given  instruction  in  the 
theory  and  practice  of  ore-testing  to  the  fourth-year 
mining  engineers,  metallurgists,  and  geologists,  the  assis- 
tant instructor  holding  one  recitation  per  week  on  the 
subject. 

The  average  standing  of  the  students  has  been  very 
satisfactory. 

The  additions  and  changes  in  the  furnace-room  have 
proved   exceedingly   satisfactory.     The  rearrangement  of 
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the  crucible  furnace,  by  which  the  piping  overhead  was 
done  away  with,  has  resulted  in  increased  comfort,  and  has 
enabled  the  students  to  do  much  better  work  than  ever 
before.     New  furnaces  have  also  been  added. 

In  the  ore-testing  works  some  changes  have  been  made 
to  facilitate  and  systematize  work,  but  no  additional  ma- 
chinery has  been  added,  although  a  donation  of  a  new  pul- 
verizer has  been  promised  by  one  of  our  graduates. 
Very  respectfully  yours, 

P.  DE  P.  RiCKETTS, 

Professor  of  Assaying. 


SPECIAL  REPORT  ON  QUALITATIVE  ANALYSIS. 

To  Prof  C.  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  of  the 
work  done  in  the  Qualitative  Laboratory  for  the  year  ending 
May  14,  1887.  During  the  year  the  laboratory  has  been 
open  on  Mondays,  Tuesdays,  Thursdays,  and  Fridays,  from 
2  to  5  P.M.,  and  on  Saturdays  from  9  A.M.  to  2  P.M.  The 
class,  comprising  twenty  chemists,  eighteen  mining  en- 
gineers, and  one  metallurgist,  has  been  divided  into  two 
sections,  each  working  in  the  laboratory  and  drawing-room 
on  alternate  weeks.  On  Saturdays,  and  on  other  days  after 
the  close  of  the  drawing-room  at  4  P.M.,  both  divisions 
have  been  present  in  the  laboratory.  The  attendance 
has  been  prompt  and  regular,  and  with  few  exceptions 
much  interest  has  been  shown  by  the  students  in  their 
work. 

The  theory  of  qualitative  analysis  has  been  taught,  as 
usual,  by  lectures,  two  of  which  have  been  given  every 
week,  and  on  the  subject  of  these  lectures,  the  class, 
divided  into  two  divisions,  has  recited  to  my  assistant. 
Dr.  Vult^,  who  has  met  each  division  twice  a  week  for 
that  purpose. 

The  plan  adopted  in  1885-86  of  allotting  each  student 
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only  a  certain  quantity  of  chemicals,  such  amount,  however, 
being  ample  for  his  work,  has  been  continued  during  the 
past  year,  and  with  equally  satisfactory  results,  the  saving 
in  material  being  very  great. 

Respectfully  submitted, 

James  S.  C.  Wells, 

Instructor  in  QuaL  Anal. 
Columbia  College,  May  i6,  1887. 


SPECIAL  REPORT  ON  ORGANIC  CHEMISTRY. 

To  Professor  C  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  of  the 
the  work  done  in  the  Organic  Laboratory  during  the  college 
year  1886-87. 

My  instruction  has  been  confined  to  those  students  of  the 
Fourth  class,  who  were  pursuing  the  course  in  Analytical 
and  Applied  Chemistry. 

Lectures. — The  students  attended  lectures  on  Organic 
Chemistry  four  hours  per  week  throughout  the  year.  There 
were  no  recitations,  but  monthly  written  examinations  were 
given  instead.  The  subject  was  discussed  in  the  same  order 
as  last  year.  Owing  to  the  fact  that  more  time  was  allotted 
to  this  branch,  in  comparison  with  last  year,  the  subject  was 
more  thoroughly  treated.  The  object  of  the  lectures  was 
the  exposition  of  the  principles  involved  in  the  laboratory 
work. 

Laboratory  Work. — During  the  first  part  of  the  first  term, 
each  student  made  accurate  elementary  analyses  of  organic 
bodies,  estimating  by  combustion,  carbon,  hydrogen,  and 
nitrogen ;  determining  vapor  densities,  and  calculating 
formula. 

The  work  of  the  student  for  the  remainder  of  the  year 
was  devoted  to  the  synthetical  preparation  of  a  certain 
number  of  organic  compounds  and  investigating  the  same. 
He  thus  applied  experimentally  the  reactions  taught  in  the 
lectures.     Each  student  prepared  an  average  of  twenty-four 
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such  substances  during  the  year.  These  preparations  have 
been  added  to  the  collection  in  the  Chemical  Museum.  The 
students  also  made  a  number  of  artificial  dyestuffs  and 
applied  them  to  wool,  cotton,  and  silk.  They  also  had 
individual  practice  with  the  calico  printing  machine. 

The  laboratory  was  open  five  days  in  the  week,  from  9 
A.M.  to  5.30  P.M. 

The  attendance  in  the  laboratory  averaged  thirty  hours 
per  week  to  each  student.  The  following  table  shows  the 
time  devoted  to  Organic  Chemistry  by  my  class  during  the 
year. 

Lectures.  Laboratory. 

First  term 52  hours.  450  hours. 

Second  term 42      ''  360      *' 

94  810 

Each  student  received  my  individual  assistance  during  the 
hours  devoted  to  laboratory  work. 

Respectfully  submitted, 

Charles  E.  Colby, 
Instructor  in  Organic  Chemistry, 
Columbia  College,  May  16,  1887. 


SPECIAL  REPORT  ON  CHEMICAL  PHYSICS  AND 
CHEMICAL  PHILOSOPHY. 

To  Professor  C  F.  Chandler  : 

I  have  the  honor  of  submitting  to  you  the  following  re- 
port for  1886-87. 

The  First-Year  students,  in  the  course  of  Analytical  and 
Applied  Chemistry,  received  instruction  in  Chemical  Physics 
twice  a  week  during  the  second  term.  The  lectures  given 
treated  of:  Matter,  Motion,  Force,  Gravitation,  Work,  and 
Energy ;  the  Solid,  the  Liquid,  and  the  Gaseous  states  of 
Water ;  the  Properties  of  Matter  in  these  states ;  Specific 
Gravity;  and  Weighing  and  Measuring.    The  recitations 
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held  were  on  the  subject-matter  of  these  lectures,  and  on 
lessons  assigned  in  Cook's  Principles  of  Chemical  Physics, 
the  text-book  used.  Whenever  feasible,  problems  illustrat- 
ing the  principles  taught  were  worked  in  class. 

The  Second-Year  students,  in  the  course  of  Analytical 
and  Applied  Chemistry,  were  met  four  times  a  week 
throughout  the  year.  They  received  instruction  in  Chemi- 
cal  Philosophy.  The  work  done  embraced  lectures,  reci- 
tations, and  the  demonstration  of  numerous  problems,  in- 
volving all  the  principles  of  Stoichiometry.  The  text- 
book used  was  Cook's  Principles  of  Chemical  Philosophy, 

In  addition  to  the  regular  work  of  the  course,  the  class 
read  a  considerable  part  of  Pattison  Muir's  Treatise  on  the 
Principles  of  Chemistry ,  an  advanced  and  valuable  work 
on  Chemical  Philosophy. 

The  Senior  students  of  the  School  of  Arts  who  had  chosen 
Chemistry  as  an  elective  were  met  once  a  week  throughout 
the  year  for  a  discussion  of  and  questioning  on  the  lectures  de- 
livered by  the  Professor  of  Chemistry.  The  matter  reviewed 
was,  during  the  first  term.  The  Chemistry  of  the  Metals ; 
and  during  the  second  term,  Organic  Chemistry. 
Respectfully  submitted, 

F.  G.  WiECHMANN,  Ph.  D., 

Instructor. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  MECHANICS. 

To  the  President  of  Columbia  College : 

The  following  is  a  brief  account  of  the  work  done  in  this 
department  during  the  past  year  in  the  School  of  Mines. 

Thirty-nine  members  of  the  third  class  of  the  School  of 
Mines  enrolled  their  names  in  this  department.  As  has 
been  the  custom  for  several  years  the  class  was  divided 
into  two  sections,  the  first  of  which  has  attended  me  twice 
a  week  throughout  the  year,  and  the  second  has  attended 
Prof.  Rees.    The  division  into  sections  is  only  for  the  pur- 
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pose  of  recitation  and  drill ;  the  whole  class  has  attended 
me  when  lectures  have  been  given.  These  lectures  have 
had  for  their  object  a  more  extended  course  than  that 
given  in  the  text ;  they  have  embraced  the  application  of 
the  Calculus  to  the  determination  of  the  centre  of  gravity, 
the  laws  of  friction,  the  determination  of  the  moment  of 
inertia,  together  with  many  other  applications  of  the  Cal- 
culus. 

The  limited  time  allotted  to  this  subject  has  forced  the 
omission  of  much  that  would  be  useful  to  the  student  of 
engineering. 

Assistance. — Mr.  Lincoln  Cromwell,  a  fellow  in  science,  has 
been  assigned  to  my  department,  and  has  aided  me  in  read- 
ing the  numerous  examination  papers  now  required  by  our 
rules.  He  has  aided  me  in  the  exhibition  of  the  lantern 
illustrations,  and  in  preparing  the  experiments  shown  to  the 
classes  in  mechanics.  In  addition  to  these  duties  he  has 
manifested  much  ability  and  zeal. 

Respectfully  submitted, 

Wm.  G.  Peck, 
Professor  of  Mechanics. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  MATHEMATICS. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the 
First  and  Second  classes  have  attended  in  mathematics  as 
follows : 

The  First  class,  three  times  in  sections,  and  once  as  a 

class — in  all  four  times  per  week. 
The  Second  class,  once  in  sections,  and  three  times  as 
a  class — in  all  four  times  per  week  ; 
and  have  completed  the  course  of  study  as  set  forth  in  the 
Handbook  of  Information  for  the  year.    The  more  profi- 
cient students  in  the  two  classes  have,  as  usual,  accomplished 
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considerable  work  outside  and  in  advance  of  the  prescribed 
curriculum. 

The  Fellows  of  the  School  of  Arts,  assigned  to  the  de- 
partment, have  continued  their  efficient  assistance,  with  the 
like  beneficial  results,  of  which  mention  was  made  in  my 
report  of  last  year. 

One  of  the  resident  graduates  has  attended  me  two  hours 
weekly  throughout  the  year,  for  the  further  study  of  the 
differential  and  integral  calculus. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 
Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College  : 

The  following  is  a  statement  of  the  work  done  in  the 
Physical  Department  in  the  School  of  Mines  during  the 
year. 

ThircUYear  class.  School  of  Mines,  was  occupied  two 
hours  per  week  during  the  first  and  second  terms,  on  the 
same  subjects  as  the  Elective  Seniors. 

First-Year  class^  School  of  Mines,  was  occupied  three 
hours  during  the  first,  and  three  hours  during  the  second 
term,  as  follows : 

Expansion  of  solids,  liquids,  and  gases ;  mercurial  and  air 
thermometers;  maximum  and  minimum  thermometers; 
density  of  gases,  vapors  and  tension  of ;  evaporation ;  ice- 
machines  ;  hygrometry ;  conduction  of  heat  by  solids,  liquids, 
and  gases  ;  radiant  heat ;  latent  heat  of  liquids  and  gases ; 
high  and  low-pressure  steam-engines. 

Magnetism  ;  magnetic  induction  ;  terrestrial  magnetism  ; 
magnetic  attractions  and  repulsions. 

Frictional  electricity ;  induction ;  electrical  attractions 
and   repulsions;    Holtz's   machine;   electroscope;   electro- 
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phorus ;  spark,  nature,  and  duration  of ;  Leyden  jar ;  Frank- 
lin's  plate;  discharger;  electrometers;  mechanical,  chemi- 
cal, calorific,  and  magnetic  effects  of  the  discharge. 

Galvani's  observations ;  Volta's  experiments ;  constant 
batteries ;  Oersted's  experiment ;  properties  of  the  electric 
light ;  electrometallurgy  and  decomposition  of  salts ;  mag- 
netizations by  currents  ;  telegraph  ;  induction  by  magnets  ; 
Gramme  machine ;  Ruhmkorff's  coil ;  induction  ;  diamag- 
netism ;  thermo-electricity. 

Optics;  velocity  and  intensity  of  light;  photometers; 
reflection ;  mirrors,  plane,  concave,  and  convex  ;  refraction 
by  plates,  prisms,  and  lenses ;  spectra ;  spectroscope ; 
chemical  lines ;  fluorescence ;  achromatism  ;  simple  and 
compound  microscopes  ;  telescopes  ;  camera  obscura ;  solar 
microscope  ;  photography ;  eye  and  vision. 

Acoustics ;  propagation  and  velocity  of  sound  in  solids, 
liquids,  and  gases  ;  reflection  and  refraction  of  sound  waves ; 
measurement  of  the  number  of  vibrations ;  chronograph  ; 
tuning-fork ;  synthesis  of  sounds  ;  interference ;  vibrations 
of  strings ;  organ  pipes  ;  flute  pipes  ;  reed  pipes ;  vibrations 
of  rods,  plates,  and  bells ;  Lissajous*  experiments ;  phon- 
autograph ;  phonograph  ;  telephone,  etc. 

Many  problems  relating  to  the  above  were  solved  by  the 
different  classes. 

Respectfully  submitted, 

Ogden  N.  Rood, 

Professor  of  Physics, 

Columbia  College,  May  16,  1887. 


DEPARTMENT  OF  ENGINEERING. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  during  the  academic  year 
just  closed,  the  Engineering  Department  of  the  School  of 
Mines  has  progressed  favorably,  and  I  hope  and  believe 
has  advanced  measurably  in  the  character  of  the  instruction 
afforded  to  students. 
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It  has  been  my  constant  aim  to  make  the  instruction  in 
the  engineering  department  each  year  more  efficient  by  in- 
troducing such  improvements  in  methods  of  teaching  in  all 
branches  as  may  have  been  derived  from  experience  and  are 
otherwise  found  to  be  desirable. 

The  engineering  department  differs  from  all  others  in  the 
School  of  Mines  in  many  respects ;  and  especially  in  this, 
that  while  the  different  branches  of  engineering,  civil,  min- 
ing, and  sanitary,  which  are  designated  as  separate  courses 
have  many  distinct  features,  yet  there  are  so  many  subjects 
common  to  all  that  it  becomes  necessary  to  assign  the  sub- 
jects to  the  different  instructors  in  such  a  way  as  to  harmo- 
nize and  render  complete,  as  a  whole,  the  instruction  pre- 
scribed for  each  course.  In  this  way  only  can  be  prevented 
harmful  repetitions  and  interferences  by  different  instructors, 
and  in  this  way  only  is  it  possible  to  take  advantage  of 
special  aptitude  for  any  subject  on  the  part  of  any  particular 
instructor. 

A  want  of  proper  text-books,  which  is  felt  in  all  technical 
schools  at  the  present  time,  renders  it  necessary,  moreover, 
to  give  constant  attention  to  methods  of  instruction — to 
discard  unimportant  details,  and  yet  to  give  thorough  atten- 
tion to  fundamental  principles  and  their  illustration  by  spe- 
cial examples.  To  this  end  our  only  resource  is  to  have 
diagrams  constructed,  ample  in  number  and  specific  in 
character,  which  the  students  may  copy,  and  which  include 
the  essential  elements  of  every  subject  in  each  course. 

More  and  more  attention  is  given  each  year  to  the  illus- 
tration of  these  elementary  principles  by  requiring  the  stu- 
dents to  solve  constantly  such  examples  as  are  sure  to  be 
met  with  in  practice.  The  facility  and  correctness  exhibited 
by  the  last  class  in  these  exercises  was  remarkable,  showing 
that  the  mode  of  instruction  is  in  the  right  direction. 

I  have  had  occasion  to  speak  of  the  summer  schools  in 
my  letters  transmitting  the  reports  of  Professors  Monroe 
and  Hutton,  but  cannot  refrain  from  again  bearing  testi- 
mony to  the  excellent  and  thorough  character  of  these 
schools. 
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In  the  branch  of  instruction  designated  as  Engineering 
Design,  the  appointment  of  Mr.  Stuart  as  an  instructor  with 
the  title  of  Fellow,  will  be  of  very  great  benefit  and  advan- 
tage. In  regard  to  this  branch  of  the  drawing  department 
I  do  not  hesitate  to  say  that  the  efficiency  of  an  engineer 
may  in  most  cases  be  measured  by  the  facility  with  which 
he  can  put  his  ideas  and  plans  into  the  form  of  a  properly 
constructed  drawing — a  kind  of  written  language  that  may, 
if  properly  done,  be  read  by  the  workman  as  well  as  by  the 
engineer.  A  working  drawing  properly  made  is  an  expres- 
sion of  ideas  in  a  sort  of  universal  written  language.  This 
is  everywhere  recognized,  but  there  are  few  who  appreciate 
the  immense  value  of  this  written  language  as  a  mode  of 
self-instruction.  The  drawing  board  suggests  ideas  while 
it  detects  errors,  and  in  this  respect  is  a  most  valuable  in- 
structor. 

In  the  Department  of  Drawing  proper,  where  the  art  of 
drawing  is  taught,  a  very  great  improvement  has  been  made 
during  the  year,  since  Mr.  Mayer  was  put  in  charge.  This 
department  is  now  under  better  supervision  and  discipline 
than  it  has  ever  been  before. 

During  the  past  year  Professor  Ware  kindly  offered  to 
give  six  lectures  to  the  engineering  students  with  the  archi- 
tects, on  Descriptive  Geometry ;  the  assistants  in  drawing 
being  present  at  the  lectures  with  a  view  of  giving  the  stu- 
dents practical  examples  to  work  out  in  the  drawing-room 
as  supplementary  exercises.  This  course  of  lectures  to  the 
second  class  has  proved  of  great  profit  and  advantage. 

Finally,  while  commending  in  the  strongest  terms  all  of 
the  instructors  in  my  department  for  their  industry  and  zeal, 
I  beg  to  reiterate  what  I  think  I  have  said  substantially  in 
other  reports, — that  I  conceive  it  to  be  the  true  aim  of  in- 
struction in  the  School  of  Mines  to  teach  students  how  to 
investigate  for  themselves,  and  while  affording  them  the  op- 
portunity to  acquire  general  principles  and  to  gain  a  broad 
knowledge  of  experimental  and  scientific  facts  and  laws,  to 
instil  into  their  minds  scholarly  ambition  and  a  love  of 
truthful  and  thorough  investigation.     To  make  them  self- 
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reliant  in  the  true,  manly,  and  scholarly  sense  of  the  word, 
rather  than  to  lead  them  to  rely  on  what  others  may  have 
said  or  done. 

Very  respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  May  i6, 1887. 


DEPARTMENT  OF  ARCHITECTURE. 

To  the  President  of  Columbia  College  : 

In  establishing  a  School  of  Architecture  it  was  obvious 
that  the  first  thing  to  do  was  to  form  sufficient  collections 
of  books  and  photographs,  prints  and  drawings,  so  that 
ample  illustrations  of  the  subject-matter  might  be  at  hand. 
But  it  was  not  so  obvious  how  such  collections  could  best 
be  utilized  in  the  daily  routine  of  instruction.  It  was  at 
first  attempted  to  use  this  material  in  the  illustration  of 
lectures.  But  a  lecture  is  best  helped  by  a  small  number  of 
large-sized  illustrations,  whether  models  or  diagrams,  and  it 
proved  impossible  to  use  to  any  advantage  the  large  amount 
of  small-scale  material  which  necessarily  make  up  the  bulk 
of  our  collections.  The  only  thing  to  do  was  to  use  dia- 
grams or  the  blackboard  during  the  lecture,  and  to  refer  the 
students  to  the  book-shelves  and  portefolios  for  more  de- 
tailed information.  But  such  researches,  when  thus  left 
to  personal  zeal  and  enterprise,  were  unsystematic  and 
unfruitful,  even  to  the  few  who  undertook  them ;  while  for 
most  of  the  class  the  collections  might  about  as  well  not 
have  been  formed.  The  worst  of  it  was  that  the  more 
orderly  and  comprehensive  I  made  the  presentation  of  my 
topics,  the  less  need  did  my  students  feel  of  supplementing 
it  at  the  original  sources  of  information,  so  that  the  better 
I  did  my  work  the  more  unsatisfactory  was  the  result.  To 
meet  this  difficulty,  I  at  first,  as  mentioned  in  previous  re- 
ports, resorted  to  the  device  of  confining  my  own  work  very 
much  to  generalities,  leaving  it  to  the  different  members  of 
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the  class  to  study  up  special  topics  and  present  them  in 
proper  shape.  In  fact,  I  had  the  students  lecture  to  each 
other.  The  direction  of  these  separate  studies,  and  the  re- 
vision of  the  material  collected  so  as  to  make  sure  that  it 
was  in  presentable  form,  made,  of  course,  rather  more  work 
for  me  than  if  I  had  kept  the  lecturing  in  my  own  hands. 
But  it  was  better  for  the  students,  giving  each  in  turn  not 
only  a  certain  amount  of  practice  in  research,  but  valuable 
exercise  of  a  purely  literary  kind  both  in  reading  and  writ- 
ing. But  though  each  student  thus  became  quite  at  home 
in  the  two  or  three  subjects  that  fell  to  his  lot,  on  other 
points  he  was  no  better  off  than  before,  and  often  not  so 
well,  the  apprentice  hand  of  the  lecturer  not  always  being  a 
sure  one. 

I  have  accordingly  this  year  employed  another  method. 
This  is  the  year  in  which  Mediaeval  Architectural  History 
is  studied,  the  Third-  and  Fourth-Year  students  taking  the 
subject  together,  and  making  a  single  class  of  eighteen 
members.  To  this  class  I  gave  during  the  first  half  of  the 
year  a  course  of  about  a  dozen  lectures,  in  which  the  whole 
subject  was  rapidly  gone  over.  The  class  did  very  little 
work  in  connection  with  them,  most  of  their  afternoons  be- 
ing at  that  time  occupied  with  problems  of  design.  As  the 
mid-year  examinations  approached,  however,  I  assigned  to 
each  student  a  special  topic,  upon  which  he  was  to  prepare 
materials  for  an  essay,  indicating  various  sources  of  informa- 
tion in  addition  to  the  notes  of  my  own  instructions  which 
he  or  his  fellows  had  taken  down.  The  class  took  this  in 
excellent  part,  worked  at  their  several  subjects  with  great 
zeal,  and  wrote  out  from  memory  during  the  half-dozen 
hours  given  to  the  examination  an  exceedingly  creditable 
series  of  papers,  two  on  each  of  the  nine  topics  suggested — 
Vaulting,  Tracery,  Mouldings,  Carving,  and  Sculpture, 
Wooden  Roofs,  and  Byzantine,  Romanesque,  and  Gothic 
History.  These  papers  have  during  the  second  term  formed 
the  basis  of  a  review  of  the  ground  in  detail.  Each  topic 
has  been  taken  up  in  turn,  a  week  or  fortnight  being  given 
to  its  consideration.    At  the  beginning  of  this  period,  the 
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two  examination  papers,  reviewed  and  corrected,  have  been 
read  to  the  class  by  their  authors,  and  at  the  end  of  the 
time  each  member  has  reported  to  the  class  whatever  new 
information  or  additional  illustrations  his  own  researches 
have  brought  to  light.  That  these  studies  might  be  at  the 
same  time  exhaustive  and  independent,  the  illustrative  mar 
terial  at  command  was  divided  into  nine  groups,  each  com- 
prising a  certain  number  of  books,  photographs,  and  prints, 
and  each  group  was  assigned  to  two  young  men  to  be  ex- 
plored, the  assignment  being  changed  with  every  new  topic. 
It  thus  happened  that  all  the  material  was  systematically 
examined  on  each  occasion,  and  that  each  student,  by  the 
time  the  term  was  finished,  had  made  the  tour  of  the  whole. 
This  has,  of  course,  taken  a  good  deal  of  time,  and  the 
problems  in  design  have  meanwhile  been  largely  interrupted. 
Their  place,  however,  has  been  made  good  in  part,  so  far  as 
drawing  goes,  by  the  sketches  or  diagrams  the  class  have 
prepared  in  illustration  of  their  reports. 

These  reports  have  been  presented  in  a  two-hour  exercise. 
They  have  been  more  interesting  and  instructive,  and  have 
held  the  attention  of  the  class  much  better,  than  the  more 
formal  discourses  of  previous  years,  while  the  more  frequent, 
if  briefer,  practice  in  the  presentation  of  carefully  prepared 
and  well-arranged  material  has  been  an  equally  valuable  ex- 
perience. The  work  has  steadily  improved  in  character  as 
the  term  has  advanced.  A  similar  system  was  tried  with 
the  same  class  in  the  instruction  in  the  Decorative  Arts, 
with  equally  satisfactory  results. 

In  the  History  of  Ornament,  the  Third-  and  Fourth- Year 
classes  have  during  the  past  year  studied  the  Ancient,  Ori- 
ental, and  Classic  styles.  The  subject  has,  as  in  past  years, 
been  treated  in  weekly  lectures,  upon  which  one  student 
each  week  has  been  required  to  hand  in  a  written  report. 
Hektograph  copies  of  these  reports,  distributed  to  the  class, 
have  thus  furnished  to  every  one  in  the  course  of  the  year 
a  reasonably  complete  set  of  notes  on  all  the  lectures  of 
the  course.  This  has  been  of  great  value  to  the  whole  class 
for  reviews  and  for  reference,  while  the  literary  practice  thus 
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afforded  in  recasting  and  editing  the  hasty  notes  of  the 
class-room  has  been  of  great  service  to  each  in  turn.  Still 
further  to  systematize  the  work  and  to  render  the  collec- 
tions more  available,  a  complete  syllabus  of  the  lectures 
has  been  prepared  and  printed  in  advance,  giving,  besides 
the  topics  and  sub-topics  of  each  lecture,  a  full  list  of  the 
references  and  illustrations  to  be  found  in  the  libraries  and 
collections  accessible  at  the  college.  A  considerable  part 
of  the  exercises  in  drawing  has  also  been  devoted  tp  illus- 
trating these  lectures  either  by  sketches,  tracings,  or  origi- 
nal designs,  thus  compelling  the  students  to  a  more  thorough 
study  of  the  particular  forms  belonging  to  the  styles  under 
investigation.  This  work,  as  well  as  the  general  conduct  of 
the  drawing-room,  has  as  in  previous  years  been  in  Mr. 
Hamlin's  hands,  entirely  to  my  satisfaction  and  to  that  of 
my  young  men. 

Equally  important  and  salutary  changes  have  this  year 
been  made  in  the  work  of  the  Second- Year  class.  The  sub- 
ject of  shades  and  shadows  had,  for  the  first  time,  been 
given  them  in  their  first  year,  and  the  time  thus  gained  was 
used  to  great  advantage  to  improve  the  elementary  work 
which  occupies  a  chief  part  of  the  second  year.  To  the 
study  of  the  details  of  columns,  capitals,  arches,  etc.,  etc., 
was  added  a  series  of  exercises  in  drawing  out,  from  prints 
or  photographs,  famous  buildings  in  which  these  details  oc- 
cur. The  class  thus  found  practical  employment  for  their 
knowledge  as  fast  as  they  acquired  it,  and  were  thus  con- 
firmed in  its  possession,  while  at  the  same  time  getting 
some  preliminary  training  for  the  exercises  in  design  for  the 
next  year. 

The  lectures  on  Ancient  Architectural  History  given  to 
this  class  have  been  supplemented  by  the  use  of  Reber's 
History  of  Ancient  Arty  as  a  text-book.  Each  student  has 
been  given  half  a  dozen  pages  at  a  time  to  report  upon,  and 
has  been  required  to  furnish  an  abstract,  or  table  of  con- 
tents, of  the  paragraphs  in  question,  with  notes  and  illustra- 
tions drawn  from  all  available  sources.  This  kind  of  reci- 
tation has  proved  very  satisfactory,  sixty  or  seventy  pages 
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being  gone  over  in  a  two-hour  exercise.  The  whole  class 
are  examined,  of  course,  on  the  whole  book. 

The  First-Year  class  have  this  year  for  the  first  time  been 
brought  daily  into  the  department,  all  their  drawing  during 
the  second  half  of  the  year  being  under  my  direction.  In 
this  they  have  made  unusual  progress,  owing  in  great  part 
to  the  adoption  of  a  somewhat  novel  method  of  work.  The 
material  they  have  used  in  making  copies  has  been  careful- 
ly varied  from  that  of  the  original,  prints  and  drawings  be- 
ing copied  with  the  brush,  photographs  with  the  pen  or 
pencil,  and  water-colors  in  black  and  white.  This  has  made 
it  impossible  to  draw  without  thinking,  and  has  thus  culti- 
vated an  intellectual  as  well  as  a  merely  mechanical  dili- 
gence. The  method,  moreover,  by  substituting  a  work  of 
interpretation  for  that  of  mere  copying,  not  only  avoids  the 
impossible  attempt  to  produce  faC'Simile  imitations,  but 
secures  for  exercises  from  the  flat  much  of  the  advantage 
sought  to  be  obtained  in  drawing  from  the  round.  The 
class  have  had  a  lecture  on  drawing  or  on  shades  and  shad- 
ows once  a  week,  and  have,  altogether,  gained  a  position 
which  will  enable  them  to  undertake  their  architectural 
work,  when  they  come  to  it  in  October,  to  much  better  ad- 
vantage than  any  of  their  predecessors. 

In  addition  to  the  stated  instruction  I  have  also,  as  in  the 
previous  years,  illustrated  with  the  Magic  Lantern  the  sub- 
jects pursued  in  the  department,  occupying  one  of  the  Law 
School  lecture  rooms  one  evening  a  week  during  the  spring. 
It  was  my  privilege  also  to  distribute  to  my  classes,  tickets 
for  the  lectures  delivered  under  the  auspices  of  the  Archaeo- 
logical Institute  of  America,  both  for  those  given  by  Dr. 
Waldstein,  Professor  Gildersleeve,  Professor  Merriam,  and 
Professor  Goodwin,  and  for  the  ten  lectures  upon  the  Ar- 
chaeology of  Rome  by  Professor  Lanciani.  Most  of  my 
young  men  gladly  availed  themselves  of  these  opportunities, 
greatly  to  their  profit. 

Towards  the  end  of  the  year  the  graduating  class  have 
had  three  or  four  weeks*  instruction  in  modelling,  for  which 
I  was  glad  to  secure  the  temporary  assistance  of  Mr.  Edward 
A.  Spring  of  Perth  Amboy. 
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But  though  much  more  and  better  work  has  been  done 
in  the  department  than  in  previous  years,  this  better  organi- 
zation  and  greater  efficiency  have  served  to  show,  only  more 
conclusively  than  before,  that  there  is  not  time,  as  the  course 
has  been  so  far  conducted,  for  many  things  that  ought  to  be 
included  in  our  curriculum. 

The  establishment  of  an  Architectural  Laboratory,  for 
example,  which  six  years  ago  was  proposed  as  an  immediate 
object  of  endeavor,  has  so  far  proved  impracticable,  quite 
as  much  for  lack  of  time  as  for  lack  of  space. 

Meantime  it  has  become  clear  that  a  larger  share  of  time 
has  been  assigned  to  some  topics,  notably  to  the  Mathe- 
matics of  the  second  year,  than  can  properly  be  afforded  to 
it.  With  the  cordial  co6peratlon  of  the  Departments  of 
Mathematics  and  of  Engineering,  I  have  accordingly  pre- 
pared a  somewhat  different  arrangement  of  work  for  the 
next  year,  by  which  we  hope  that  time  will  be  found  for 
studies  hitherto  too  much  neglected.  How  far  these  expec- 
tations are  justified,  I  shall  be  able  to  report  next  spring. 
Yours  very  respectfully, 
William  R.  Ware, 

Professor  of  Architecture ^ 
School  of  Mines. 

May  14,  1887. 


REPORT   OF  INSTRUCTION  IN  BIOLOGY  AND 

HYGIENE. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  during  the  past  year  I 
have  delivered  two  courses  of  lectures  to  the  students  of 
the  third  class  in  the  School  of  Mines.  The  first  course  of 
ten  lectures,  delivered  in  October  and  November,  1886,  was 
devoted  to  general  principles  of  Biology  and  human  Anat- 
omy, with  practical  applications  as  to  methods  of  treating 
accidents  and  injuries  in  the  absence  of  a  physician  or  until 
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one  can  be  procured.  The  second  course  of  ten  lectures 
was  devoted  to  Hygiene,  and  especially  to  food,  air,  water, 
and  modes  of  disposal  of  excreta  and  waste  products. 

In  addition  to  these  lectures  I  have  exercised  a  general 
supervision  of  the  Laboratory  course  in  Microscopy  and 
Biology,  which  is  under  the  immediate  direction  of  Dr. 
Julien,  whose  report  is  enclosed  herewith.  With  the  addi- 
tional room  for  this  kind  of  laboratory  work  which  has  been 
furnished,  it  will  now  be  possible  to  give  practical  instruc- 
tion to  all  the  students  who  take  this  course,  provided  that 
the  necessary  time  can  be  allowed  in  the  arrangement  of 
the  schedule  of  recitations  and  lectures. 

I  have  given  special  attention  during  the  year  to  the 
selection  of  those  books  and  periodicals  of  the  greatest 
practical  importance  in  Microscopy  and  Hygiene,  and  have 
notified  the  Librarian  of  these  desiderata,  keeping  within 
the  limits  of  the  amount  appropriated  for  the  purchase  of 
books  in  this  Department. 

Respectfully  submitted, 

John  S.  Billings, 
Lecturer  on  Hygiene. 

Columbia  College,  May  16,  1887. 


REPORT  ON  INSTRUCTION  IN  MICROSCOPY  AND 

BIOLOGY. 

To  the  President  of  Columbia  College  : 

The  following  is  a  statement  of  the  work  done  during  the 
past  year  in  the  Department  of  Microscopy  and  Biology,  by 
the  following  classes : 

Second  Year,  Chemical  Course, 

Third  Year 

Second  Year  of  Sanitary  Engineering. 

Two  sessions  of  two  hours  each  per  week  were  given  to 
each  class  of  the  chemical  course,  the  students  in  Sanitary 
Engineering  attending  at  the  sessions  of  the  Second-Year 
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Chemists.  I  have  thus  given  eight  hours  per  week  of  my 
personal  attention  to  practical  laboratory  instruction,  usually 
preceded  by  a  lecture.  The  preparation  of  materials,  appa- 
ratus, and  reagents,  in  readiness  for  my  classes,  has  further 
required  about  four  hours*  additional  labor  each  day  during 
the  week.  In  the  courses  of  study  pursued  special  atten- 
tion is  given  to  practical  laboratory  work  rather  than  to 
mere  recitation.  This  has  been  carried  on  simultaneously 
with  the  course  of  lectures  delivered  by  Dr.  Billings,  under 
whose  direction  and  advice  my  plans  of  work  have  been 
laid  out.  As  the  time  assigned  is  limited — four  hours  per 
week  for  each  class — it  has  been  by  no  means  easy  to  in- 
clude, in  each  short  session  of  two  hours,  a  brief  lecture, 
the  practical  laboratory  work  by  the  students,  and  their 
preparation  and  putting  away  of  the  necessary  apparatus. 
It  would  be  therefore  highly  desirable  to  aggregate  the  time 
of  each  class  into  a  single  session  of  four  hours'  length 
each  week. 

The  class  of  Second-Year  Chemical  students  have  been 
instructed  in  the  construction,  care,  and  use  of  the  micro- 
scope and  of  its  accessories,  in  drawing  and  measuring  ob- 
jects under  the  microscope,  and  determining  magnification 
in  the  various  methods  of  preparation  and  mounting  of  ob- 
jects, and  in  the  special  use  of  high-power  objectives ;  also 
in  various  practical  applications  of  the  microscope  to  the 
examination  of  textile  fibres  and  fabrics,  papers,  the  study 
of  ink-lines  and  handwriting,  and  especially  to  microchemi- 
cal  examinations  and  the  study  of  crystals  on  the  stage  of 
the  microscope — a  subject  of  special  interest  and  impor- 
tance to  chemical  students.  The  improved  accommodations 
and  facilities  have  decidedly  aided  the  progress  of  this 
class.  The  Museum  has  received  this  winter,  through  Dr- 
Chandler  and  an  alumnus  of  the  School  of  Mines,  a  valuable 
collection  of  fibres  and  fabrics  for  these  purposes. 

The  Third-Year  students  of  the  Chemical  course  began 
the  year  with  instruction  in  photomicrography — a  course 
laid  out  with  the  purpose  of  enabling  every  student  to  ob- 
tain for  himself,  with  the  simplest  apparatus — an  ordinary 
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camera,  microscope,  and  oiUamp — ^a  satisfactory  photo- 
graph of  any  desired  microscopic  object.  This  requirement 
has  proved  to  be  of  great  value,  in  supplement  of  natural 
deficiencies  in  drawing,  and  particularly  in  increasing  the  in- 
terest of  the  student  in  the  object  itself  under  study.  For 
this  purpose  a  little  adjoining  closet,  which  was  found  to 
be  empty  and  almost  unused,  has  been  called  into  use  this 
winter  as  a  camera-room,  in  which  exposures  could  be  going 
on,  free  from  jar  caused  by  passing  wagons,  or  by  the  tread 
of  the  other  students  engaged  in  laboratory  work.  The 
same  students  then  began  their  course  in  Biology  proper  by 
the  study  of  common  unicellular  forms  of  life,  such  as 
yeast,  the  common  moulds,  the  green  protococcus  adhering 
to  the  stones  in  the  college  buildings,  the  infusoria,  desmids, 
diatoms,  algae,  etc.,  in  the  fresh  and  salt  water  in  and  around 
this  city.  A  course  of  bacteria  investigation  was  then  car- 
ried through,  occupying  the  larger  portion  of  the  win- 
ter, with  special  attention  to  the  bacteria  in  the  air  and 
Croton  water,  and  to  the  testing  of  disinfectants.  Then 
followed  the  study  of  blood  and  absorption-spectra,  urinary 
deposits,  tissues,  and  the  dissection  of  the  frog.  In  this 
class,  therefore,  our  students,  for  the  first  time  in  the  his- 
tory of  the  college,  have  been  carried  through  the  courses 
of  study  initiated  two  years  ago,  covering  the  use  and  ap- 
plications of  the  microscope,  bacteria  investigation,  and  the 
general  principles  of  biology. 

Our  proposed  Course  of  Sanitary  Engineering  has  also 
been  initiated  this  year  by  the  entrance  of  two  painstaking 
students,  who  are  proceeding  through  a  course  of  study  for 
the  most  part  like  that  of  the  Second-Year  Chemists.  I 
may  add  that  the  few  hours  per  week,  during  this  course 
of  two  years,  are  indispensable  for  the  special  and  difficult 
work  required  from  a  properly  trained  Sanitary  En- 
gineer. 

Our  rooms  and  apparatus  have  been  constantly  at  the  ser- 
vice of  the  students  beyond  the  prescribed  hours,  and  they 
have  availed  themselves  frequently  of  the  opportunity  dur- 
ing the  afternoons.  We  have  also  been  glad  to  welcome  the 
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voluntary  attendance  of  representatives  of  other  depart- 
ments of  the  School  of  Mines  from  time  to  time. 

Much  of  my  time  during  the  past  year  has  been  taken  up 
in  the  completion  of  lists  of  books,  from  which  and  from 
his  own,  Dr.  Billings  has  made  selections  for  the  increase  of 
our  working  library,  which  has  been  constantly  open  to  the 
students  for  reference. 

Respectfully  submitted, 

Alexis  A.  Julien, 
Instructor  in  Microscopy  and  Biology. 
Columbia  College,  May  16,  1887. 


REPORT  ON  GEODESY  AND  PRACTICAL 
ASTRONOMY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  as  follows  on  the  work  in  my 
department  in  the  School  of  Mines  : 

(i)  The  Fourth  Class,  in  Geodesy,  met  me  once  a  week  up 
to  January  loth,  and  from  that  time  twice  a  week.  The 
subjects  dealt  with  were  nearly  the  same  as  last  year,  but 
the  extra  hour  allowed  by  the  Trustees,  on  recommenda- 
tion of  the  Faculty,  enabled  me  to  treat  the  subjects  more 
fully  and  satisfactorily  than  heretofore.  The  class  num. 
bered  fourteen  the  first  term,  and  thirteen  during  the  sec- 
ond term. 

(2)  The  Third  Class^  in  Astronomy  and  Geodesy,  met  me 
twice  a  week  during  the  year.  The  instruction  was  nearly 
the  same  as  that  given  to  last  year's  class.  The  class  num- 
bered eighteen. 

(3)  During  the  first  term  a  section  of  nineteen  students 
of 'the  third  class,  and  during  the  second  term  a  section  of 
twelve  students,  have  attended  me  twice  a  week  for  instruc- 
tion in  Mechanics,  except  at  times  when  Prof.  Peck  lectured 
the  whole  class. 
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(4)  Post-Graduate  Class,  During  a  part  of  the  year  (five 
months)  two  graduates  have  attended  me  once  a  week  to 
read  books  on  Methods  of  Least  Squares. 

Respectfully  submitted, 

J.  K.  Rees, 
Professor  of  Geodesy  and  Practical 
Astronomy. 

Columbia  College,  May  9,  1887. 


Digitized  by  VjOOQIC 


SCHOOL  OP  POLITICAL  SCIENCE. 


APPENDIX  C. 

SCHOOL  OF   POLITICAL  SCIENCE. 

REPORT   BY  THE  SENIOR  PROFESSOR. 


To  the  President  of  Columbia  College  : 

The  students  in  the  School  of  Political  Science  have  re- 
ceived instruction  in  all  the  subjects  contained  in  the  en- 
closed schedule  of  studies,  taken  from  the  Handbook  of 
Information  of  that  School  for  the  present  year,  and  by  the 
persons  and  for  the  number  of  hours  per  week  therein 
prescribed. 

The  attendance  upon  these  courses  is  steadily  increasing 
from  year  to  year.  During  the  past  year  seventy-three  per- 
sons matriculated  for  the  full  course  leading  to  the  Doctor's 
degree,  while  a  much  larger  number  from  the  Senior  class 
in  the  School  of  Arts  and  from  the  two  classes  in  the  School 
of  Law  have  attended  such  lectures  as  they  have  been  per- 
mitted to  by  the  statutes  of  the  college. 

Most  gratifying  of  all,  however,  is  the  marked  develop, 
ment  of  the  spirit  of  research  among  the  students  of  this 
school.  I  am  informed  by  the  Chief  Librarian  that  they 
are  constant  in  their  use  of  the  library,  and  pursue  their 
work  there  with  great  zeal  and  patience,  and  his  testimony 
is  fully  corroborated  by  the  results  of  their  study,  manifested 
through  the  literary  productions  which  they  are  able  to 
offer  us. 

This  school  has  yet  three  great  needs.  The  first  is  a 
far  greater  expansion  of  the  library  in  the  direction  of  origi- 
nal documents.  The  second  is  a  full  and  minute  course 
upon  the  History  of  English  Law ;  and  the  third  is  an  ex- 
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tended  course  upon  the  methods  of  constructing  history 
from  original  material. 

We  are  endeavoring  to  develop  the  talent  for  these  two 
subjects  in  some  students  now  in  attendance  upon  the 
School,  and  we  trust  that,  at  no  far  distant  day,  these  wants 
may  all  be  amply  supplied. 

The  Political  Science  Quarterly^  edited  by  the  Faculty  of 
this  School,  has  been  well  received  both  in  this  country  and 
abroad,  and  has  already  become  self-supporting.  Thanks 
are  due  to  the  many  eminent  scholars  in  History,  Jurispru- 
dence, and  Political  Economy  who  have  aided  us  by  con- 
tributions in  this  work. 

Respectfully  submitted, 

John  W.  Burgess, 

Senior  Professor  in  the  School  of 

Political  Science. 

Columbia  College,  May  i6,  1887. 


DEPARTMENT  OF  POLITICAL    ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College  : 

The  undersigned  has  the  honor  to  report  as  follows  con- 
cerning the  work  in  this  department  during  the  past  year. 

First- Year  students  have  attended  lectures  on  historical 
and  practical  political  economy,  four  hours  per  week  during 
the  entire  year. 

Second-  and  Third-Year  students  have  heard  lectures  on 
communism  and  socialism,  one  hour  per  week  during  the 
entire  year. 

The  department  has  been  greatly  strengthened  by  the 
zeal  and  labors  of  Dr.  Seligman,  one  of  the  prize  lecturers. 
He  has  lectured  two  hours  per  week  during  the  year  on  the 
History  of  Political  Economy,  and  three  hours  per  week 
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during  one  term  on  Railroad  Problems.  The  latter  lectures 
especially  have  excited  great  interest,  and  attracted  a  large 
number  of  students. 

Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Economy  and  Social  Science, 
Columbia  College,  May  17,  1887. 


REPORT  ON  INSTRUCTION  IN  EUROPEAN  LA  W. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  my  work  in  the  School  of  Political  Science  during 
the  past  year. 

I  lectured  five  times  a  week  through  the  year,  to  the  stu- 
dents of  the  Second  class,  upon  Roman  Law  and  Compara- 
tive Jurisprudence.  A  sixth  hour  each  week  was  devoted 
to  examination  upon  the  preceding  lectures.  This  course 
was  attended  by  nearly  thirty  students,  twenty-three  of 
whom  presented  themselves  regularly  for  the  weekly  exami- 
nation. 

During  the  months  of  March,  April,  and  May,  an  option- 
al course  of  readings  from  the  Digest  was  offered  to  the 
same  class,  one  hour  each  week.  This  course  was  attended 
by  six  students. 

I  also  delivered  one  lecture  each  week  during  the  greater 
part  of  the  year,  to  the  Third- Year  students,  upon  Private 
International  Law. 

Respectfully  submitted, 

MuNROE  Smith, 

Adjunct  Professor  of  History  and 

Lecturer  upon  Roman  Law. 

Columbia  College,  May  16,  1887. 
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DEPARTMENT  OF  PHILOSOPHY. 

To  the  President  of  Columbia  College  : 

The  First- Year  class  has  attended  three  hours  a  week 
throughout  the  year.  These  hours  were  occupied  by  lec- 
tures on  the  History  of  Political  Theories  from  Plato  to 
Bentham. 

Respectfully  submitted, 

Archibald  Alexander, 

Professor  of  Philosophy. 
Columbia  College,  May  16,  1887. 
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APPENDIX  D. 

SCHOOL  OF  LAW. 

REPORT   FROM   THE   WARDEN. 


To  the  President  of  Columbia  College  : 

The  Warden  of  the  Law  School  would  respectfully  report 
as  follows : 

The  attendance  of  the  students  and  their  devotion  to  the 
studies  assigned  to  them  by  the  statutes  have  been  highly 
satisfactory.  The  Senior  class  has  pursued  the  rules  of 
Equity  Jurisprudence  under  Professor  Lee,  and  the  topics 
of  Evidence,  Torts,  and  the  Code  of  Procedure  under 
Professor  Chase.  In  the  topics  of  Shipping  and  Insurance 
they  have  been  instructed  by  Professor  Dwight.  They 
have  also  under  him  a  review  of  the  law  of  contracts.  They 
have  been  reviewed  by  Professor  Lee  in  the  Law  of  Real 
Estate.  Professor  Ordronaux  has  delivered  his  regular 
course  of  lectures  in  Medical  Jurisprudence,  and  Professor 
Chase  a  course  of  voluntary  lectures  in  Criminal  Law. 

The  Junior  class  has  studied  under  Professor  Dwight  the 
general  outlines  of  Municipal  Law,  and  more  particularly 
the  Law  of  Contracts,  and  under  Professor  Lee  the  Law  of 
Real  Estate. 

Each  class  has  been  divided  into  two  sections,  so  that  the 
professor  in  charge  has  been  obliged  to  conduct  two  exer- 
cises each  day  on  the  same  subject. 

The  Moot  Courts  have  been  conducted  with  much  spirit 
on  the  part  of  the  students.  These  exercises  are  in  a  high 
degree  beneficial,  and  contribute  greatly  to  bridging  over 
the  distance  between  the  work  of  the  class-room  and  the 
business  of  professional  life. 
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The  number  of  students  in  the  Senior  class  has  been  one 
hundred  and  sixty-four;  in  the  Junior  class,  two  hundred 
and  forty-six.  The  graduating  class  of  1886  numbered  one 
hundred  and  ten.  Forty-nine  literary  colleges  are  repre- 
sented among  the  students  of  this  school. 

The  first-,  second-,  and  third-prize  tutorships,  filled  by  the 
appointment  of  Mr.  Charles  £.  Hughes,  Mr.  Robert  D. 
Petty,  and  Mr.  Paul  D.  Cravath,  have  proved  highly  useful, 
and  have  more  than  justified  the  expectations  I  entertained 
of  its  success  in  recommending  the  adoption  of  the  tutorial 
system.  They  have  been  attended  by  the  students  in  regu- 
larly increasing  numbers.  Mr.  Petty  has  instructed  the 
students  in  the  rules  of  Common  Law  Pleading.  Mr.  Isaac 
L.  Rice  has  as  last  year,  acted  as  instructor  in  the  prepara* 
tion  of  legal  briefs  and  the  use  of  legal  decisions. 
Respectfully  submitted, 

Theodore  W.  Dwight, 

Warden  of  the  Law  School. 

Columbia  College,  May  16,  1887. 
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APPENDIX  E. 

SCHOOL  OF  MEDICINE. 

REPORT   BY   THE  SECRETARY  OF   THE   FACULTY. 

To  the  President  of  Columbia  College : 

In  behalf  of  the  Department  of  Medicine  I  have  the  honor 
to  report  as  follows : 

Upon  the  23d  of  April,  1887,  the  last  lecture  was  given 
of  the  last  session  to  be  held  in  the  building  on  the  corner 
of  Twenty-third  Street  and  Fourth  Avenue,  which  has, 
with  rapidly  increasing  difficulty,  served  the  needs  of  medi- 
cal teaching  for  thirty-one  years.  There  can  be  no  stronger 
commentary  upon  the  rapid  growth  of  medical  science  than 
is  furnished  by  the  completely  antiquated  character  assumed 
in  a  single  generation  by  a  medical  college  building  consid 
ered  ample  for  all  possible  purposes  when  erected. 

During  the  summer  of  1887  this  college  will  move  to  its 
new  property,  the  gift  of  the  late  William  H.  Vanderbilt, 
upon  Fifty-ninth  and  Sixtieth  streets,  between  Ninth  and 
Tenth  avenues. 

The  new  college  building  and  the  buildings  of  the  Sloane 
Maternity  Hospital  and  the  Vanderbilt  Clinic  are  all  rap- 
idly approaching  completion.  The  property  of  this  depart- 
ment, at  the  corner  of  Twenty-third  Street  and  Fourth 
Avenue,  has  been  advantageously  sold  for  the  sum  of 
$160,000. 

The  number  of  matriculates  in  medicine  for  the  calendar 
year  1886  was  six  hundred  and  six  (606),  an  increase  of  one 
hundred  and  four  (104)  over  the  year  1885.  Of  these, 
thirty-one  per  cent.  (31  ^  were,  on  matriculation,  possessed 
of  degrees,  viz.: 

149 


Digitized  by  VjOOQIC 


ISO  SCHOOL   OF  MRblCtKE. 

In  medicine 70 

In  arts,  philosophy,  and  science 119 

Total  . . . ! 189 

In  September,  1886,  there  were  examined,  for  the  degree 
of  M.D.,  twenty  candidates.  Of  these,  three  failed  to  pass, 
equal  to  fifteen  per  cent. 

The  candidates  (i  19)  for  g^raduation  in  May,  1887,  are,  at 
this  writing,  undergoing  final  examination. 
Respectfully  submitted, 

John  G.  Curtis,  M.D., 

Secretary  of  the  Faculty. 
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APPENDIX  P. 

REPORT  ON  THE  SCHOOL  OF  LIBRARY 
ECONOMY. 

BY   MELVIL   DKWEY,    PROFESSOR   OF   LIBRARY   ECONOMY. 


To  the  President  of  Columbia  College  : 

The  first  session  of  the  Library  School  has  proved  more 
successful  than  we  had  dared  to  hope  for  the  experimental 
year  in  a  new  field.  I  confine  this  report  to  brief  mention 
of  the  many  topics  of  interest. 

Attendance. — The  trustees  were  told,  when  the  School  was 
proposed,  that  there  would  doubtless  be  not  less  than  five 
nor  more  than  ten  pupils.  But  many  of  the  applicants  were 
so  urgent  that,  after  rejecting  an  equal  number  for  various 
reasons,  we  admitted  twenty  to  the  class.  We  again  wished 
to  limit  the  new  additions  to  ten,  but  from  the  number  of 
applications  already  received,  it  is  probable  that  not  less 
than  forty  will  apply  before  the  opening  of  the  second  year. 
This  is  gratifying  evidence  of  general  interest,  and  will  make 
it  practicable  to  select  the  best  material  from  a  large 
number. 

These  candidates  are  not  merely  local  students  represent- 
ing merely  a  local  interest.  Only  two  are  from  this  city, 
and  after  New  York  and  Massachusetts,  which  send  five 
each,  no  State  has  more  than  one  student  in  the  School, 
while  the  field  represented  extends  from  California  to  Old 
England. 

Extent  of  Course,— For  the  first  year  there  was  offered 
only  a  three  months'  course,  an  error  on  the  conservative 
side,  most  of  the  class  expecting  to  return  home  after  these 
three  months.    At  the  middle  of  the  term,  however,  they 
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unanimously  petitioned  for  an  additional  month,  which  was 
granted.  At  the  end  of  the  fourth  month  more  than  half 
of  the  class  had  determined  to  take  a  full  two  years'  course, 
and  thus  make  a  more  thorough  preparation  for  their  life- 
work  than  was  possible  in  a  shorter  time. 

Two  years*  experience  has  shown  :  1.  That  there  is  im- 
portant  and  valuable  work  which  can  be  done  profitably, 
sufficient  to  fill  a  two  years'  course.  2.  That  there  are 
more  than  enough  candidates  who  wish  to  take  such  a 
course.  3.  That  there  is  a  rapidly  increasing  number  of 
libraries  wishing  librarians,  catalogers,  and  assistants  so 
trained,  and  willing  to  pay  a  better  price  for  their  services. 

It  is  still  believed,  however,  to  be  best  that  the  course  of 
the  past  year  should  be  continued  ;  less  than  is  demanded 
being  offered  rather  than  more  ;  admitting  a  small  number 
of  students  of  superior  education  and  natural  abilities, 
rather  than  aiming  at  a  greater  apparent  success  by  en- 
couraging increase  of  numbers  and  extending  the  course 
to  the  limits  of  possibility.  The  circular  for  the  coming 
year,  to  which  reference  is  made  for  much  information  that 
this  report  should  cover,  offers,  beside  the  three  months 
course,  a  previous  preparatory  term  of  eight  weeks  and  a 
subsequent  apprenticeship  term  of  eight  weeks ;  thus  giving 
seven  months  of  solid  work,  with  as  many  exercises  as  is 
usual  in  a  professional  school  year.  The  circular  gives  in 
detail  the  ground  covered  in  instruction  and  describes  the 
plans  used.  i 

A  fair  criticism  on  the  past  year's  work  has  been  that  too  | 

much  was  attempted  for  the  time  :  some  of  the  class  seem-  I 

ing  to  work  in  the  library  all  the  time  from  8  A.M.  to  10  P.M., 
with  the  exception  of  brief  intervals  for  lunch  and  dinner. 
The  greater  average  age  of  our  students  and  the  very  un- 
usual interest  and  enthusiasm  which  they  have  all  displayed 
in  their  work  have  made  them  equal  to  the  strain  upon  their 
powers ;  and  inquiry  has  shown,  with  a  single  exception,  an 
actual  improvement  in  health  during  the  term,  instead  of 
the  general  break  down  feared  by  some.  Lengthening  the 
year  from  three  to  seven  months  will  make  it  possible  to 
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increase  the  course  substantially,  and  alse  to  avoid  hereafter 
too  great  a  pressure. 

Lectures. — Lectures  and  visits  to  city  libraries  averaged 
three  per  day  for  the  sixteen  weeks.  But  not  a  few  of  these 
exercises  occupied  not  less  than  two  full  hours,  and  in  addi- 
tion there  were  almost  as  many  hours  of  instruction  under 
the  teachers  not  counted  in  this  total. 

Of  the  two  hundred  and  twenty-eight  lectures  given  be- 
fore the  School,  ninety-nine  were  given  by  the  regular 
library  staff,  fifty  by  myself,  thirty-two  by  Mr.  W.  S.  Biscoe, 
and  seventeen  by  Mr.  G.  H.  Baker.  Beside  these  ninety- 
nine  there  have  been  given  one  hundred  and  thirty  other 
lectures,  not  counting  the  allied  lectures  nor  those  given 
Saturday  mornings  in  the  large  room.  Visitors  have  been 
present  at  more  than  half  the  lectures  of  the  course,  some 
of  them  coming  from  distant  points  and  staying  at  the 
School  from  a  single  day  to  two  or  three  weeks.  Some  of 
the  regular  lectures  have  been  in  the  large  rooms  of  the 
Law  School,  and  interested  audiences  of  from  fifty  to  over 
two  hundred  have  been  present,  many  of  whom  have  ex- 
pressed themselves  very  warmly  as  to  the  value  of  what 
they  have  been  privileged  to  hear. 

Great  obligations  are  due  to  some  thirty  prominent 
librarians  and  specialists,  whose  names  are  given  in  the 
annual  register,  who  have  given  during  the  past  session 
more  than  half  of  the  over  two  hundred  lectures,  on  account 
of  the  interest  they  have  taken  in  the  School  and  their  faith 
in  the  good  to  come  from  it  to  the  whole  library  profession. 
None  of  these  lecturers  have  received  any  salary ;  for  the 
trifling  receipts  from  tuition  fees,  which  was  all  it  was 
possible  to  divide  among  them,  barely  paid  travelling  ex- 
penses ;  and  in  some  cases  even  these  have  been  borne  by 
the  speakers. 

The  bibliographical  lectures  given  by  our  own  professors 
of  the  various  schools  have  been  conspicuously  and  without 
exception  practical  and  useful,  and  will  be  a  feature  of  great 
value  to  the  college  when  opened  to  the  attendance  of  the 
students  from  all  of  the  schools. 
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School  Hours. — The  class  came  in  at  their  convenience 
after  8  A.M.  and  worked  till  9.30  A.M.  in  the  main  library  or 
at  their  tables  in  the  old  library.  From  9.30  to  12.30  they 
worked  under  the  teachers,  who  went  from  table  to  table 
answering  questions,  inspecting  work,  criticising  and  sug- 
gesting, and  often  to  little  groups  illustrating  and  explaining 
at  black-boards.  From  12.30  to  2.30  each  used  the  time  as 
he  saw  fit,  but,  except  a  half  hour  for  lunch,  nearly  all  gave 
it  to  school  work. 

The  first  daily  lecture  was  at  2.30,  the  second  at  4  P.M., 
but,  instead  of  a  half  hour  between  the  two  for  completing 
notes  and  rest,  there  has  been  this  year  only  five  minutes ; 
and  after  the  four  o'clock  lecture  the  class  has  often  kept 
up  a  sharp  discussion  till  5.30  or  6  p.m.  In  the  evenings 
there  have  been  few  class  exercises,  but  some  of  the  stu- 
dents have  worked  regularly  in  the  library  till  10  P.M. 

Courtesies  Received.— There  have  been  many  invita- 
tions for  evening  lectures,  exhibitions,  etc.,  to  which  friends 
knowing  the  character  of  the  School  have  sent  complimen- 
tary tickets.  Of  the  many  outside  lectures,  exhibitions, 
etc.,  perhaps  none  were  more  highly  appreciated  than  Prof. 
H.  H.  Boyesen's  course  of  six  lectures  on  the  English  poets, 
given  in  the  Lyceum  Theatre  during  Lent. 

Several  publishers  have  expressed  their  interest  in  the 
class  by  supplying  as  outright  gifts,  or  at  nominal  prices, 
books  needed,  and  the  considerable  collection  of  books, 
pamphlets,  blanks,  samples,  etc.,  which  each  student  has 
made,  with  the  notes  accompanying,  must  prove  of  the  ut- 
most practical  value  hereafter.  Similar  concessions  to  the 
class  have  been  made  by  publishers  of  periodicals  most 
valuable  to  the  librarian,  and  nearly  every  student  has 
profited  by  these  unusual  opportunities.  The  College 
Observatory  staff  kindly  gave  the  class  an  entire  evening, 
and  explained  the  instruments  and  afforded  opportunity  to 
escamine  the  moon,  Saturn,  Jupiter,  and  star  clusters  through 
the  Rutherford  equatorial.  On  alternate  Friday  evenings 
the  class  has  met  socially  with  Mrs.  Dewey  at  48  West  59th 
Street,  where  the  hard  work  of  the  week  has  given  place  to 
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music,  simple  refreshments,  and  general  library  good-fellow- 
ship, which  has  helped  to  develop  the  "  esprit  de  corps  "  so 
evident  in  this  pioneer  class. 

Inspections. — By  invitation  of  Mr.  George  Hannah,  li- 
brarian, the  class  and  teachers  enjoyed  a  delightful  lunch 
in  ideal  surroundings  in  one  of  the  beautiful  library  rooms 
of  the  Long  Island  Historical  Society. 

Wednesday  afternoons  have  been  used  for  practical  les- 
sons in  library  economy  by  visiting  and  thoroughly  inspect- 
ing the  libraries  of  New  York  and  Brooklyn.  The  order  of 
the  eighteen  visits  was :  Mercantile,  Young  Men's  Christian 
Association,  Astor,  New  York  Free  Circulating,  Otten- 
dorfer,  Neumann's  bindery,  Harper  Brothers*  printing 
house,  Aguilar,  Maimonides,  Apprentice's,  Brooklyn  Young 
Men's  Christian  Association,  Long  Island  Historical  So- 
ciety, Brooklyn  (formerly  Mercantile),  General  and  Union 
Theological  Seminaries,  and  the  Lenox.  These  visits  have 
proved  most  profitable.  The  class  has  gone  not  as  sight- 
seers but  with  distinct  notions  of  what  they  wished  to 
learn.  The  utmost  courtesy  has  been  shown  in  every  libra- 
ry, the  officers  leaving  other  duties  and  giving  the  after- 
noon to  explanation  of  their  building,  arrangements,  and 
methods.  The  routine  of  each  library  has  been  carefully 
exaimed  in  detail,  students  have  been  freely  supplied  with 
examples  of  blanks,  etc.,  illustrating  the  methods  used,  and 
copious  notes  have  been  taken.  On  the  following  day  I 
have  given  a  quiz  or  oral  examination.  On  such  occasions 
each  student  states  what  he  learned  from  the  last  preced- 
ing visit  that  may  be  of  practical  service  hereafter.  The 
wide-awake  comments  and  discussions  impressed  the  prac- 
tical lessons  of  library  economy  much  more  closely,  after 
having  seen  the  methods  in  actual  operation  the  day  before. 
These  examinations  often  required  several  hours,  time 
being  taken  to  compare  other  methods,  and  show  samples 
collected  from  other  libraries  and  at  hand  in  the  American 
Library  Association  Museum  of  library  appliances,  which  is 
arranged  in  the  class-room.  These  quizzes  afforded  oppor- 
tunity  to  correct  any  errors  and  to  add  to  their  notes  points 
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not  appreciated  till  brought  out  by  discussion,  questions, 
and  suggestions  of  the  class.  It  would  astonish  the  libra- 
rians themselves  to  hear  how  much  these  twenty  earnest 
seekers  after  helpful  suggestions  have  together  found  in 
each  institution  visited.  Very  little  escapes  all  their  eyes, 
and  in  the  quiz  whatever  was  seen  by  any  one  was  brought 
out  and  made  the  common  property  of  all.  Free  criticism 
has  been  allowed,  and  there  have  been  champions  on  op- 
posite sides  of  most  questions,  thus  guarding  against  that 
narrowness  which  assumes  that  the  methods  of  any  one 
library  were  necessarily  the  best  for  others.  In  this  way 
seventeen  libraries  were  studied  from  actual  inspection,  be- 
sides as  many  more  from  printed  or  written  explanations  of 
their  methods  supplemented  with  pictures,  samples,  etc.,  to 
serve  as  object  lessons.  As  each  topic  is  discussed  in  the 
regular  lectures,  these  visits  are  again  utilized  by  drawing 
out  from  the  class  the  places  where  they  saw  the  point 
practically  illustrated.  The  skill  and  enthusiasm  with 
which  all  this  work  has  been  done  have  received  from 
visiting  librarians,  and  have  merited,  the  highest  praise. 

Language  Lessons. — This  experimental  class  has  made 
plain  many  wants  and  often  also  the  satisfactory  means  of 
supplying  them,  e,  g.  they  have  had  some  exercises,  which 
next  year  are  to  be  made  more  prominent,  called  library 
language  lessons.  An  experienced  teacher,  familiar  with 
the  details  of  cataloging,  and  with  German,  French,  Italian, 
Spanish,  and  Latin  gave  a  short  course  in  those  things  that 
catalogers  constantly  need  in  handling  books  in  various 
languages.  This  included  drill,  e.  g.  in  genitive  forms  of 
authors'  names  that  must  be  turned  into  nominatives,  and 
specially  the  title-page  vocabulary,  with  tables  of  the  words 
in  each  language  for  revised,  enlarged,  illustrated,  edited, 
translated,  etc.,  etc.  The  object  was  to  make  those  who 
have  a  reading  knowledge  of  the  languages  more  familiar 
with  this  special  side,  and  to  help  those  with  only  a  slight 
knowledge  to  avoid  the  mistakes  to  which  they  are  most 
exposed.  The  class  were  shown  with  comments  and  warn- 
ings a  kind  of  errors  into  which  catalogers  have  fallen  from 
lack  of  familiarity  with  the  languages. 
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Problems. — Admirable  work  was  done  under  the  topic, 
buildings.  Specifications  of  actual  buildings  about  to  be 
erected  or  remodeled,  with  exact  circumstances,  funds, 
measurements,  etc.,  were  given  as  class  problems.  One  was 
a  new  building,  another  the  remodeling  of  a  church  into  a  li- 
brary, and  a  third  the  enlargement  and  great  development  of 
a  library  already  built.  The  plans  brought  in  were  certainly 
above  the  average  from  as  many  architects,  as  far  as  prac- 
tical library  requirements  were  concerned  ;  and  in  at  least 
one  case  a  building  committee  is  now  following  a  plan  thus 
worked  out  in  this  School. 

Problems,  small  and  great,  coming  from  all  parts  of  the 
country,  have  been  thus  used  to  test  the  class.  Valuable 
contributions  to  library  economy,  as  well  as  student  exer- 
cises,  have  sometimes  resulted.  Among  other  things  the 
class  made  lists  of  books  for  purchase,  model  blanks,  notices, 
etc.,  and  chiefly  each  member  was  required  to  write  a  thesis 
giving  in  a  single  paper  an  idea  of  his  grasp  of  the  subject. 
First  he  describes  the  library  to  be  treated,  its  location, 
size  of  town,  character  of  population,  amount  of  annual  in- 
come, present  stock  of  books,  library  government,  and  size 
and  shape  of  buildings,  if  there  be  any.  This  shows  the 
idea  in  the  mind  of  the  pupil.  Then  each  thesis  states  what 
the  writer  advises  as  the  best  plan  to  develop  interest,  raise 
funds,  secure  or  erect  the  building,  and  furnish  and  equip 
it.  Then  comes  the  government  and  service,  regulations 
for  readers,  giving  in  detail  all  needed  rules.  Then  follows 
the  detailed  scheme  of  administration,  selecting  and  buying 
books,  the  system  of  records,  catalogs,  classification,  shelf 
arrangement  and  numbers,  loan  system,  reference  work  and 
aids  for  readers,  binding,  duplicates,  and  indeed  all  details 
for  conducting  the  library  in  the  best  way. 

The  work  handed  in  indicated  a  most  gratifying  clearness 
of  comprehension,  and  so  wide  a  variety  in  the  excellent 
plans  laid  out,  that  no  one  after  reading  the  theses  would 
feel  that  the  School  was  moulding  all  its  pupils  to  one  Pro- 
crustean model.  They  are  learning  to  think  clearly  and 
independently,  and  to  look  out  sharply  for  mistakes ;  and 
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their  detailed  plans,  laid  out  in  imagination,  contain,  on  the 
average,  fewer  blunders  than  can  be  found  in  the  same 
number  of  libraries  managed  by  librarians  with  the  experi- 
ence  of  years. 

In  many  ways  there  have  been  expressions  of  interest  in 
the  School  beyond  what  is  usual,  and  in  repeated  cases  it 
has  been  intimated  by  officers  or  owners  that  the  School  is 
looked  to  to  supply  hereafter  librarians  or  catalogers  to 
certain  prominent  public  libraries,  and  also  to  comparatively 
small  private  collections.  No  more  practical  approval  of 
the  work  here  done  could  be  desired  than  this  expression  of 
a  wish  to  secure  the  services  of  the  graduates  of  this  School. 

In  short,  the  School  has  been  full  of  hard  work,  but  also 
full  of  enthusiasm  and  helpfulness  and  inspiration  to  all 
concerned.  Those  who  doubted  its  success  have  been  wholly 
convinced,  when  they  saw  what  had  been  accomplished  in 
the  first  year  and  the  abundant  promise  of  still  better  work 
in  the  year  to  come. 

Respectfully  submitted,  ^ 

Melvil  Dewey, 
Professor  of  Library  Economy. 

New  York,  June  20,  1887. 
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APPENDIX  C. 

REPORT  ON  THE  LIBRARY. 

BY  MELVIL  DEWEY,  CHIEF  LIBRARIAN. 


To  the  President  of  Columbia  College  : 

I  beg  to  submit  herewith  my  fifth  annual  report  on  the 
Library  of  Columbia  College,  covering  such  points  as  are  not 
sufficiently  treated  in  the  annual  Circular  of  Information, 
and  the  annual  statistical  tables  and  notes,  to  be  printed 
after  the  close  of  the  financial  year. 

Public  Gatherings  in  the  Library. — The  great  hall  of 
the  library  was  made  the  scene  of  a  large  and  brilliant 
assembly  of  students,  alumni,  and  citizens,  on  the  second 
day  of  June  inst.,  on  occasion  of  the  celebration  of  the 
class-day  exercises  of  the  graduating  class.  The  literary 
performances  sparkled  with  wit,  humor,  and  genuine  elo- 
quence, and  were  received  with  enthusiastic  applause.  In 
the  evening  of  the  same  day  was  pronounced,  in  the  same 
place,  the  annual  oration  before  the  Society  of  the  Phi  Beta 
Kappa ;  which  was  this  year  delivered  by  Professor  Charles 
Sprague  Smith.  Prof.  Smith  chose  for  his  theme  the  inter- 
esting topic  so  largely  at  present  occupying  attention  in  the 
educational  world,  "  The  American  University."  The  ora- 
tion was  listened  to  by  a  large  and  deeply  interested  audi- 
ence, and  produced  a  profound  impression. 

A  little  earlier  in  the  year,  viz.,  on  the  13th  of  April,  the 
day  of  the  Centennial  Commemoration  of  the  revival,  after 
the  Revolution,  of  the  royal  charter  of  the  college,  at  a 
grand  reception  given  in  the  evening  on  the  college  grounds, 
by  the  President,  Faculties,  and  Alumni,  to  the  Trustees, 

159 


Digitized  by  VjOOQIC 


l6o  THE  LIBRARY, 

invited  guests,  and  distinguished  citizens  generally,  the 
Library  Hall  was  again  the  central  point  of  interest,  and 
was  thronged  almost  to  suffocation.  The  assembly,  amount- 
ing to  some  thousands,  was  probably  the  largest  ever  gath- 
ered in  this  city  at  any  festivity  not  of  a  public  nature ;  and 
the  general  enjoyment  and  universal  expression  of  satisfac- 
tion amply  repaid  the  labor  incident  to  the  preparation  of 
the  rooms  and  grounds  for  so  unusual  an  occasion. 

Building. — The  pressure  for  increased  room  for  storage 
of  books  has  become  urgent.  Slight  temporary  relief  has 
been  gained  by  shelving  over  the  great  chimney-breasts  in 
the  east  and  west  ends  of  the  main  hall,  giving  room  for 
fifteen  hundred  volumes.  Four  double-faced  cases,  holding 
about  one  thousand  volumes,  have  also  been  introduced 
into  the  long  room  on  the  fourth  floor,  dividing  that  room 
into  two  of  smaller  dimensions.  As  these  cases  occupy 
space  previously  unavailable  for  readers,  being  obstructed 
by  a  stairway  and  water  tank,  there  is  little  loss  by  the 
change  ;  and  the  entire  library  of  political  science  can  now 
be  shelved  together.  The  water  tank  has  been  removed  to 
the  eighth  floor,  by  which  means  space  is  gained,  the  noise 
of  running  water  avoided,  and  better  service  secured  in 
other  respects.  The  new  shelving  thus  provided  barely 
holds  the  present  year's  growth,  and  need  of  larger  space 
remains  as  great  as  before.  During  the  present  summer  a 
second  gallery  will  be  built  by  order  of  the  Trustees  in  the 
north  transept,  which  will  give  room  for  about  three  thousand 
volumes  more  ;  but  by  the  time  it  is  completed  that  number 
of  new  books  at  least  will  have  been  received  and  will  be 
waiting  places ;  so  that  once  more  provision  will  only  keep 
pace  with  growth,  without  in  any  degree  relieving  the  over- 
crowding on  the  shelves.  As  has  been  heretofore  urged,  it 
would  be  true  economy  to  provide  liberal  shelf  room  ;  inas- 
much as  labor  and  wear  of  books  are  saved,  when  it  is  possi- 
ble to  arrange  the  volumes  in  open  ranks  so  that  additions 
may  be  made  to  each  subject  without  moving  whole  tiers  or 
faces  to  admit  a  single  set.  Indeed,  were  it  not  for  the 
great  advantages  of  our  movable  system,  we  should  be  corn- 
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pletely  blocked.  The  possibilities  of  the  present  building 
are  nearly  exhausted,  but  we  can  yet  put  two  more  galleries 
on  the  north  wall,  and  shelve  five  thousand  books ;  and,  at 
the  same  time,  get  direct  access  to  the  sixth  floor,  now  want- 
ing but  greatly  needed.  The  new  gallery  already  ordered 
will  afford  similar  direct  access  to  the  fifth  floor,  which  is 
equally  wanting  at  present.  The  only  remaining  possibili- 
ties for  shelving  are  on  the  trusses,  and  next  the  ceiling  on 
the  sixth  floor,  where  storage  for  a  few  thousand  volumes 
can  be  obtained ;  and  in  the  large  halls  on  the  first  floor, 
which,  by  slight  alteration,  could  be  prepared  for  a  fire- 
proof stack,  holding  perhaps  twenty  thousand  volumes.  All 
this  space  will  probably  be  required  before  an  enlargement 
of  the  building  itself  could  be  effected,  even  if  commenced 
at  once.  Such  an  extension  would  involve  the  demolition 
of  the  old  library  building,  which  is  as  full  of  books  as  before 
the  present  one  was  erected.  The  question  of  the  future 
seems,  therefore,  to  call  for  early  consideration. 

The  constant  and  full  use  of  the  old  building,  which  has 
become  unavoidable,  suggests  the  importance  of  carrying 
the  electric  light  into  that  quarter  also,  where  it  has  been 
hitherto  regarded  as  unnecessary;  because  the  valuable 
books  there  stored  are  in  danger  of  fire  from  the  oil  hand- 
lamps,  which  are  necessarily  used  there  many  times  each 
evening. 

Important  Gifts  and  Additions. — Two  of  the  classes 
graduated  within  the  past  fifteen  years  have  asked  per- 
mission to  place  in  the  great  reading-room  memorial  stained- 
glass  windows ;  and  the  series  planned  some  years  ago  and 
so  admirably  inaugurated  by  the  Class  of  1885,  of  the  School 
of  Arts,  gives  thus  apparent  promise  of  being  carried  forward 
to  completion.  The  class  of  1887  intended  to  embellish  the 
western  end  of  the  great  hall  with  an  ornamental  fire-place 
as  their  memorial,  but  through  a  misunderstanding  as  to  the 
character  of  the  design  of  the  structure,  the  matter  has  been 
deferred,  it  is  hoped  only  temporarily. 

The  very  valuable  scientific  library  of  the  New  York 
Academy  of  Sciences  is  now  safely  housed  on  the  sixth 
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floor  of  the  building,  and  adds  greatly  to  the  usefulness  of 
the  library,  as  it  contains  many  transactions  of  learned  so- 
cieties not  elsewhere  accessible  in  so  complete  sets. 

From  time  to  time  are  received  interesting  documents 
connected  with  the  early  days  of  the  college.  Some  of  these 
have  been  framed,  and  all  are  highly  appreciated  and  care- 
fully preserved. 

The  class  of  1886,  who  gave  as  their  library  memorial  a 
collection  of  American  literature,  have  just  increased  it  by 
some  fifty  additional  volumes.  No  other  books  in  the 
library  have  been  so  much  called  for  since  their  presenta- 
tation  ;  and  if  the  members  of  the  class,  as  it  is  hoped,  con- 
tinue  to  add  to  their  collection  in  the  same  spirit,  they  will 
eventually  create  here  a  very  satisfactory  alcove  of  Ameri- 
can literatue. 

It  will  be  seen  in  the  annual  statistics  to  be  presently 
printed,  that  our  friends  still  remember  us  so  largely  with 
gifts,  that  the  total  constitutes  an  important  element  of 
increase.  The  largest  single  gift  of  books  this  year  has . 
been  from  G.  D.  L.  Harrison,  Esq.,  late  acting  treasurer  of 
the  college,  who,  with  his  brothers  Thomas  L.  and  Richard 
M.  Harrison,  have  given  some  five  hundred  volumes  from 
the  library  of  their  grandfather,  Richard  Harrison,  LL.D., 
trustee  of  Columbia  College,  1788- 1829,  and  of  their  father, 
William  H.  Harrison,  LL.D.,  trustee  of  Columbia  College, 
1 838-1 860.  Many  of  these  books  have  special  intrinsic 
value,  aside  from  their  interest  as  having  belonged  to  a 
family  so  conspicuously  and  honorably  connected  with 
Columbia  College  for  three  generations. 

At  the  recent  sale  of  the  private  library  of  our  late 
lamented  professor  of  Latin,  Charles  Short,  a  special  ap- 
propriation by  the  Trustees  made  it  possible  to  secure  for 
the  college  some  fifteen  hundred  valuable  volumes,  which 
form  a  substantial  addition  to  the  classical  department. 

A  very  valuable  addition  to  the  bibliography  of  the 
library  (made  possible  by  private  gifts)  was  obtained  from 
the  very  select  library  of  the  late  Richard  M.  Hoe,  the  in- 
ventor of  the  Hoe  printing-press,  from  which  were  secured 
about  five  hundred  volumes. 
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Statistics. — ^The  details  of  the  operations  of  the  librar}% 
in  which  interest  chiefly  centres,  are  shown  in  tabular  form 
in  the  annual  statistics  to  be  prepared  for  publication  at  the 
close  of  the  fiscal  year.  For  greater  convenience,  the  notes  on 
these  facts  will  be  appended  to  the  tables,  reference  to  which 
is  only  made  here  in  order  to  avoid  repetition.  The  impor- 
tance of  these  statistics  for  current  study,  and  as  the  authentic 
history  of  the  growth  and  use  of  the  library,  justifies  their 
careful  preparation.  It  is  found,  in  comparing  the  first 
nine  months  of  the  present  year  with  the  same  period  for 
the  year  last  preceding,  that  there  has  been  an  increase  of 
of  ninety-six  and  nine^tenths  per  cent,  in  the  number  of 
loans ;  a  most  remarkable  and  gratifying  increase  over 
what  in  its  turn  was  a  gain  of  over  one  thousand  per  cent. 
on  the  average  circulation  of  the  twenty  years  next  preced- 
ing it.  And  this  happened,  notwithstanding  that  the  practice 
of  taking  books  from  the  building  has  been  discouraged  as 
much  as  practicable.  These  facts  strikingly  indicate  the 
growing  interest  in  the  library  on  the  part  of  those  who  use 
it,  and  its  rapidly  increasing  usefulness  as  an  educating 
instrumentality. 

Visiting  Scholars. — A  pleasant  feature,  which  seems  to 
grow  with  years,  is  the  number  of  professors  from  sister  col- 
leges,  and  other  scholars  and  literary  or  scientific  men,  who 
visit  this  library,  sometimes  for  a  few  hours  and  sometimes  for 
several  weeks  at  a  time,  in  order  to  avail  themselves  of  the  re- 
sources for  information  here  found.  During  every  vacation 
quite  a  number  thus  present  themselves,  and  it  is  a  pleasure 
to  extend  courtesies  attended,  moreover,  with  neither  trouble 
nor  expense,  to  a  class  of  visitors  of  such  character — a  class 
whose  presence  is  rather  to  be  courted  than  repelled. 

In  the  same  line  is  the  steady  growth  in  intercollegiate 
courtesies,  by  which  we  both  give  and  receive  favors ;  distant 
colleges  or  libraries  allowing  us  the  temporary  use  of  books 
or  pamphlets  which  cannot  be  found  in  the  market, 
while  we  in  turn  share  our  own  advantages  with  them. 

Occasionally  scholars  find  great  benefit  from  being 
able  to  send  freely  for  extracts  wanted  from  books  in  this 
library,  or  for  the  help  of  trained  assistants  to  look  up 
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matters  for  them  in  connection  with  their  studies.  For 
such  services,  when  rendered,  the  actual  time  occupied  by 
the  assistant  is  paid  for  at  cost,  so  that  no  direct  burden 
falls  on  the  college,  and  yet  a  substantial  saving  is  secured 
to  distant  inquirers. 

Many  expressions  of  warm  appreciation  have  been   re- 
ceived for  helps  of  this  kind,  and  the  list  of  gifts  to  the . 
library  is  much  enlarged  by  contributions  from  friends  who 
wish  in  this  way  to  give  practical  expression  to  their  grati- 
tude for  such  favors. 

The  most  pressing  need  at  present  felt  is  for  increased 
appropriations  for  the  purchase  of  books.  The  requisitions 
from  all  departments  exceed  constantly  the  means  at  the 
disposal  of  the  administration,  which  is,  therefore,  some- 
times subjected  to  imputations  of  inefHciency,  entirely  un- 
deserved. In  an  appeal  to  the  public  made  by  the  Trustees 
a  year  or  two  since,  it  was  suggested  that  friends  of  the 
college  might  render  valuable  service  by  gifts  of  moderate 
sums  for  the  endowment  of  special  subjects  in  the  library ; 
and  it  is  the  hope  of  the  undersigned  to  be  able  to  announce, 
before  the  close  of  another  year,  the  first  response  to  this 
appeal.  To  meet  the  present  demand  upon  the  library,  al- 
ready created  and  actually  existing,  for  university  purposes, 
an  annual  expenditure,  for  books  and  serials  alone,  of  twenty 
thousand  dollars  is  the  smallest  sum  that  can  wisely  be  named. 

The  year  has  been  one  of  harder  work  and  severer  pressure 
than  ever  before.  Increase  in  usefulness  means  increase  in 
labor  from  the  working  staff ;  but  without  exception,  the 
extra  duties  and  extra  hours  often  made  necessary,  have  been 
borne  in  a  most  satisfactory  and  hearty  spirit  of  co-operation. 

It  is  a  compensation  for  the  toil  endured  to  feel  that  we 
are  a  year  nearer  to  that  high  standard  by  which  it  has  been 
our  constant  aim  to  give  to  this  great  storehouse  of  letters 
the  character  of  a  true  university  library. 

Respectfully  submitted, 

Melvil  Dewey, 

Chief  Librarian. 

Columbia  College,  June  18,  1887. 
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APPENDIX  H. 

SUMMER  CLASSES. 

PRACTICAL  WORK   IN   THE   VACATION. 

I.— SUMMER  CLASS   IN   PRACTICAL  MINING. 


To  the  President  of  Columbia  College  : 

I  have  the  honor  to  transmit  herewith  the  report  of 
Adjunct  Professor  H.  S.  Munroe  on  the  Summer  School  of 
Practical  Mining  for  the  vacation  following  the  commence- 
ment  of  1886  (last  summer). 

The  summer  instruction  was  given  at  the  Atlantic  Copper 
Mine,  Lake  Superior,  and  in  thoroughness  probably  excelled 
that  of  any  previous  year.  Mr.  Woolson,  Assistant  in 
Drawing,  accompanied  Professor  Munroe,  according  to  the 
arrangement  and  understanding  made  when  he  was  ap- 
pointed by  the  Trustees,  and  the  effect  of  having  a  perma- 
nent assistant  who  is  also  an  instructor  in  the  School  of 
Mines,  was  in  every  way  beneficial. 

It  is  intended  that  the  instruction  for  the  coming  summer 
shall  be  given  in  the  iron  and  coal  regions  of  Pennsylvania 
instead  of  at  Lake  Superior. 

I  beg  to  refer  to  Prof.  Munroe's  report  for  a  detailed 
account  of  the  work  of  the  students  at  the  Atlantic  Mine. 

Respectfully  submitted, 

W.  P.  Trowbridge. 

Professor  of  Engineering. 

Columbia  College,  May  16,  1887. 
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REPORT. 

To  Prof.  Wm.  P.  Trowbridge  : 

Dear  Sir. — I  have  the  honor  to  make  the  following  re- 
port on  the  tenth  session  of  the  Summer  School  of  Practical 
Mining  held  during  six  weeks  in  the  months  of  June  and 
July  in  the  Lake  Superior  copper  region,  with  head-quarters 
at  the  Atlantic  Mine,  Houghton  Co.,  Michigan. 

The  following  graduates  of  the  School  of  Mines  served  as 
assistants  in  the  Summer  School,  viz. : 

Ira  Harvey  Woolson,  E.M.,  '85, 
James  Jackson  Ormsbee,  E.M.,  '86, 
John  Howell  Janeway,  Jr.,  E.M.,  '86. 

Of  these  Mr.  Woolson,  Assistant  in  Drawing,  is  assigned 
for  duty  in  the  Summer  School  by  special  resolution  of  the 
Board  of  Trustees.  The  other  assistants  were  appointed 
under  the  resolution  of  the  Trustees  providing  for  volunteer 
assistants.  The  assistants  proved  themselves  zealous  and 
efficient,  and  contributed  not  a  little  to  make  the  Summer 
School  one  of  the  most  profitable  and  satisfactory  ones  that 
we  have  had. 

The  following  students  of  the  Mining,  Engineering,  and 
Metallurgical  courses  attended  the  Summer  School  as  re- 
quired by  statute. 


D.  C.  Adams, 
W.  H.  Aldridge, 
J.  D.  Berry, 

J.  R.  Bien, 
A.  L.  Bums, 

E.  Z.  Bums, 
W.  C.  Butler, 

E.  D.  Church,  Jr., 

H.  M.  Cole, 

J.  S.  Cox,  Jr., 

J.  Lahey, 

R.  Lahey, 

H.  C.  Mannheim, 

J.  R.  Marsh, 


Plainfield,  N.  J. 
Brooklyn,  N,  Y. 
Newnan,  Ga. 
New  York  City. 
Brooklyn,  N.  Y. 
Pekin,  N.  Y. 
Paterson,  N.  J. 
Brooklyn,  N.  Y. 
Jersey  City,  N.  J. 
New  York  City. 
New  York  City. 
New  York  City. 
Brooklyn,  N.  Y. 
Muncie,  Ind. 
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H.  P.  Nichols,  New  York  City. 

C.  C.  Restrepo,  U.  S.  of  Colombia,  S.  A. 

Geo.  S.  Rice,  Jr.,  New  York  City. 

L.  H.  Rutherford,  New  York  City. 

F.  M.  Simonds,  New  York  City. 

F.  McM.  Stanton,  New  York  City. 

J.  A.  Staunton,  Jr.,  Syracuse,  N.  Y. 

F.  W.  Tower,  New  York  City. 

G.  F.  D.  Trask,  New  Brighton,  S.  I. 
J.  L.  Warner,  New  York  City. 

P.  O.  Wels,  New  York  Ciry. 

Of  the  above  twenty-five  men,  one  belonged  to  the  second 
class,  and  was  given  special  permission  to  attend  the  Sum- 
mer School  by  the  Faculty,  and  one  belonged  to  the  gradu- 
ating class.  It  was  not  found  necessary  to  debar  any  con- 
ditioned men  this  year. 

By  an  arrangement  with  the  officers  of  the  company  a 
large  branch  building  was  erected  at  the  Atlantic  Mine  for 
the  students.  The  building  was  so  constructed  that  it 
could  be  converted  afterwards  into  a  row  of  tenements. 
The  students  were  required  to  pay  a  nominal  rent,  and  the 
cost  of  such  extra  work  and  material  as  were  necessary  to 
fit  the  building  for  their  use.  The  building  was  sixty  feet 
long  by  eighteen  feet  wide,  two  stories  high,  and  contained 
sleeping-rooms  for  twenty-two  students  and  three  assistants, 
with  a  large  dining-  and  lecture-room,  wash-room,  kitchen, 
and  servants*  quarters.  A  cook  and  two  helpers  were  en- 
gaged, and  the  necessary  supplies  were  obtained  from  the 
company  stores  on  very  favorable  terms.  The  freedom  of 
camp  life  was  enjoyed  by  the  students,  and  the  fare  proved 
much  more  palatable  than  that  of  the  hotels  and  boarding- 
houses  patronized  in  former  years.  By  living  at  the  mine 
much  time  was  saved  that  otherwise  would  have  been  spent 
in  going  to  and  from  work.  The  students  also  were  brought 
into  closer  contact  with  the  miners  and  mine-officers,  and 
with  the  routine  of  mine  work  ;  they  were  able  to  go  under- 
ground at  any  time  day  or  night,  and  thus  had  a  chance  to 
observe  many  things  that  they  would  have  lost  had  the 
head-quarters  been  at  Houghton. 
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The  following  scheme  of  study  was  prepared  for  the  use 
of  the  students : 

SCHEME  OF  STUDY. 

I.    Djuiximg  and  Blasting. 

1.  Character  of  Rock  :  Note  character  and  hardness  of  rock,  as  indicated 
by  rate  of  drilling,  and  by  the  temper  given  to  the  drills.  Note  presence  of 
slips,  fissnres,  cleavage,  and  bedding  planes,  their  general  direction  and  fre- 
quency, their  effect  upon  the  work  of  blasting,  as  determining  the  depth  and 
direction  of  blast  holes,  and  the  amount  of  ground  broken  per  blast. 

2.  DrilHng  :  Observe  methods  of  setting  up  machine  drills,  noting  the  pre- 
liminary work  necessary  and  the  total  time  employed.  Note  depth  and  direc- 
tion of  each  hole  bored,  and  the  number  of  holes  bored  from  each  setting  of  the 
machine.  Note  speed  of  the  drills,  time  and  rate  of  boring,  and  time  required 
to  change  bits.  Note  accidents  and  delays  from  any  cause,  and  time  lost  by 
reason  of  the  same.  Number  of  holes  bored  and  total  depth  per  shift,  and  num- 
ber of  drills  dulled.  Note  weight  of  machine  and  its  several  parts,  and  methods 
of  handling  the  same  in  drifts,  stopes,  and  shafts.  Disposal  of  machine  during 
blasting.  Note  arrangement  of  blast  holes,  and  general  system  of  blasting  in 
drifting,  sinking,  and  stoping.  Note  the  number  of  men  employed  in  each 
case  and  the  duties  of  each  man.  Number  of  drills,  hammers,  picks,  shovels, 
and  other  tools  required. 

3.  Blasting  :  Observe  methods  of  charging  blast  holes ;  kind  and  trade 
name  of  powder  or  other  explosives  used  ;  number  and  size  of  cartridges, 
or  weight  of  powder  in  each  hole.  Note  kind  of  tamping  used,  whence 
obtained,  tools  used  and  method  of  tamping,  and  precautions  against  accidents. 
Note  method  of  firing  blasts,  the  kind,  quality,  and  length  #of  fuse,  and  kind  of 
caps  or  other  exploders  employed,  method  of  lighting  fuse,  or  details  of  firing 
by  electricity.  Determine  line  of  least  resistance,  and  compute  constant  as 
referred  to  L^  and  L^.  Obtain  data,  if  possible,  to  determine  radius  of  projec- 
tion by  Hofer's  formula,  measuring  the  angle  of  the  side  of  the  crater  formed, 
or  the  depth  and  diameter  of  the  crater  if  possible.  Such  measurements  should 
be  taken  from  craters  or  from  portions  of  craters,  modified  neither  by  slips  nor 
by  reentrant  angles  in  the  face  of  work.  Observe  carefully  the  position,  direc- 
tion, and  depth  of  each  hole  bored,  and  the  object  of  such  location,  and  the  re- 
lation of  the  hole  to  the  preceding  and  following  blasts.  Observe  the  effect  of 
the  blast,  and  note  signs  of  an  excess  of  powder,  viz. :  a  flat  crater  and  excessive 
breaking  and  projecting  of  the  rock,  and  crushing  of  the  rock  about  the  blast 
hole.  Note,  also,  any  damage  to  timber,  etc.,  by  the  blast.  Note,  also,  cir- 
cumstances requiring  unusually  heavy  charges,  tight  comers,  presence  of  native 
copper,  etc.  Note  the  reasons  for  the  failure  of  any  blast  to  do  the  work 
intended.  Misfires  ;  their  cause,  and  precautions  taken.  Note  method  of 
detecting  fissured  and  loosened  rock  after  the  blast  by  sounding,  and  work 
of  "barring  down"  same. 

4.  Sketches  and  Drawings  :    Make  sketches  to  scale  of  the  tools  used. 
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including  the  details  of  the  several  parts  of  a  machine  drill,  noting  the  use 
of  each  part.  Note  any  special  modifications  of  improvements  made  in  the 
mine  shops  in  the  details  of  the  drills,  or  in  their  separate  parts.  Make 
sketch  of  drill  and  column,  showing  method  of  setting  up.  Sketch  scaffolding 
or  any  unusual  method  of  support.  Make  sketch  illustrating  general  system  of 
attack,  showing  location  of  blasts  necessary  to  '*  square  up"  the  face.  Make 
drawings  to  scale  in  three  projections,  showing  accurately  the  actual  position  of 
several  separate  blast  holes  in  a  drift ;  in  a  shaft ;  in  a  stope  ;  numbering  the 
holes  in  the  order  of  firing.  Holes  bored  in  the  absence  of  the  students  should 
be  indicated  by  dotted  lines.  Each  blast  hole  may  be  located  by  noting  its 
depth,  and  measuring,  from  some  assumed  point  of  reference,  the  coordinates  of 
its  mouth,  and  of  its  intersection  with  the  bottom,  top,  or  side  of  the  level. 

5.  Details  of  Conirctcts  :  Inquire  the  number  of  feet  driven  or  sunk,  and 
the  number  of  fathoms  stoped  in  previous  months,  also  average  progress.  De- 
tails of  contracts,  steel,  powder,  and  other  supplies  consumed,  etc.  Number  of 
men  and  their  duties.     Measuring  of  contract  work  at  end  of  month. 

2.    Timbering. 

1.  Note  the  different  purposes  for  which  timbering  is  used  underground,  viz. : 
to  support  weak  portions  of  hanging  wall,  either  directly  by  stulls,  or  indirectly 
by  means  of  lagging  ;  to  preserve  arches  and  pillars  of  ground  from  being  weak- 
ened by  shelling  off  ;  to  support  excavations  through  loose  or  broken  ground  ; 
to  support  the  excavated  rock  in  the  stopes,  thus  furnishing  indirectly  a  support 
for  the  men  and  machines  in  stoping ;  and  finally  to  confine  the  waste  rock 
filling  the  old  workings,  by  which  the  walls  of  the  mine  are  "  kept  abroad." 

2.  Observe  methods  of  putting  in  a  stuU  ;  the  selection  of  suitable  place  for 
the  head  and  foot  of  the  timber,  by  inspection  and  ' '  sounding  "  ;  cutting  the  hitch, 
and  preparation  for  the  head,  and  the  number  of  men  and  tools  required.  The 
measuring  and  cutting  the  timber,  including  the  shape  of  the  head  and  foot,  and 
how  the  proper  angle  for  the  head  is  obtained.  Note  method  of  cutting  in  case 
of  a  crooked  stick.  Note  method  of  lowering  timber  into  the  mine,  of  handling 
it  underground,  and  methods  of  arranging  the  tackle  and  hoisting  the  timber 
into  place  and  securing  it.  Methods  of  staging,  when  this  is  necessary,  to  reach 
timber  requiring  renewal.  Methods  of  replacing  and  reinforcing  old  and  failing 
timber. 

3.  Inquire  what  kinds  of  timber  are  used,  the  relative  value  of  different 
sorts,  and  whence  obtained.  Use  of  seasoned  versus  green  timber,  stripping 
of  bark,  etc.     Life  of  timber  and  causes  of  deterioration. 

4.  Sketch  and  describe  from  actual  examples  the  different  forms  of  timbering 
used  in  the  mine — stulls,  crib-work,  batteries,  rearing,  pentice,  three-quarter 
and  full  sets,  legs,  caps,  and  siUs,  a  sets,  saddle-back  stulls,  wall-plates,  stud- 
dies,  lagging,  blocking,  etc.  Make  small  scale  drawing  of  the  timbering  in  a 
shaft  and  in  the  **  gunniss  "  between  two  shafts,  and  from  the  top  of  one  arch 
to  the  level  below  ;  showing  the  general  arrangement  of  the  shaft  timber, 
including  skip-road,  dividing  timbers,  ladder-way,  and  sollars ;  and  the  timber- 
ing in  the  stopes,  including  the  stuU  timbers  over  the  level,  the  false  stulls,  if 
any,  the  travelling  way,  and  the  arch  and  pillars  of  rock.    Note  in  each  case  tht 


Digitized  by  VjOOQIC 


I/O  SUMMER  CLASS  IN  PRACTICAL  MINING, 

manner  of  supporting  the  ends  of  timbers  by  hitches,  by  wedging,  or  by  auxiliary 
timbers,  iron  bolts,  or  straps. 

Sketch  details  of  shaft  timbering,  showing  methods  of  constructing  skip-roads, 
the  support  of  pumps,  column-pipes,  and  pump-rods,  details  of  ladder-way,  tim- 
bering at  and  below  a  level,  sollars  and  landing  stage.  Sketch  and  describe 
timbering  of  a  vertical  shaft,  including  details  of  framing  of  ordinary  cribs,  and 
bearing  cribs,  solid  cribbing  and  prop-frame  timbering,  and  methods  of  support- 
ing pumps,  column-pipes,  and  rods,  and  details  of  hoist-way,  ladder-way,  etc. 
Note  occurrence  of  bearing  stulls  and  stringing  pieces. 

3.    Handling  of  Rock. 

1.  Observe  methods  of  bringing  rock  from  the  stope  to  the  level,  and  the 
loading  of  cars,  noting  sledging  or  block-holing  for  breaking  large  pieces,  and 
the  sorting  of  waste  rock  from  copper  rock.  Describe  the  construction  of  tram- 
cars,  with  their  dimensions,  capacity,  and  weight.  Note  gauge  of  track,  sec- 
tion and  weight  of  rails,  details  of  switches,  etc.  Describe  work  of  trammers, 
noting  time  of  loading,  length  of  trip  and  time  required,  number  of  trips  and 
amount  trammed  per  day ;  note  delays  and  their  cause ;  describe  dumping 
devices,  and  methods  of  transferring  rock  at  different  points  ;  note  methods  of 
handling  and  disposal  of  waste  rock  underground  and  on  the  surface. 

2.  Describe  hoisting  engines,  location  with  respect  to  shafts,  dimensions, 
speed,  steam  pressure,  valve  motion,  gearing,  etc.  Construction  of  drum, 
diameter  and  length  of  same,  means  of  throwing  in  and  out  of  gear,  details  of 
breaks,  number  of  revolutions  per  minute,  and  time  required  to  hoist  from 
bottom.  Wear  of  brakes  and  renewal  of  brake  shoes.  Size  and  character  of 
wire  rope  and  chain,  and  method  of  attaching  the  same  to  skips  or  buckets. 
Wear  and  breakage  of  ropes ;  tarring  of  ropes  ;  splicing  of  breaks.  Tell-tales 
and  signals,  position  of  each  and  use  ;  speed  of  buckets,  skips,  and  cars.  Note 
the  use  of  whims  and  whips  for  exploratory  workings,  and  of  hand  windlass  in 
sinking. 

3.  Describe  methods  of  handling  the  rock  at  the  surface,  includmg  method 
of  dumping  the  skips  ;  details  of  the  automatic  tramway,  and  method  of  opera- 
ting the  same  ;  wear  of  rope  and  pulleys. 

4.  Sketch  loading  platforms,  mills,  chutes,  pockets,  etc.  Tram-cars,  skips, 
buckets ;  details  of  skip-way,  and  tram-road,  including  sheaves,  guide-rollers, 
dumping  devices,  underground  and  on  the  surface,  switches,  turnouts,  etc. 
Sketch  details  of  automatic  tramway.  Sketch  shaft-house,  showing  framing 
and  bracing,  support  of  hoisting  pulleys,  dumping  devices,  etc.  Sketch  differ- 
ent forms  of  trestle-work. 

4.    Drainage. 

I.  Describe  the  general  system  of  drainage,  location  of  adits  or  drainage 
levels,  size  and  grade  of  drainage  ditches  in  the  levels,  construction  and  use  of 
"guttering,"  location  and  general  arrangement  of  sumps,  forks,  and  cisterns, 
relative  amount  of  water  from  the  different  levels,  and  from  the  different  parts  of 
the  mine.  Describe  the  general  arrangement  of  the  pumping  plant,  including 
details  of  pumping  engine,  diameter  of  cylinder  and  stroke,  speed,  steam  pres- 
sure, valve  motion  and  cut-off  ;  construction  of  bobs,  pump-rods  and  plunger. 
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and  lift  or  jack-head  pumps ;  note  manner  of  joining  rods,  and  of  connecting 
them  to  the  bobs  and  to  the  pumps  ;  methods  of  balancing  weights  and  changing 
direction  of  rods,  number  and  location  of  balancing-bobs,  angle-bobs,  etc. ;  the 
length  of  stroke  and  manner  of  altering  same,  the  speed  of  pumps,  their  ca- 
pacity and  amount  pumped  per  day.  Describe  construction  of  pumps,  including 
details  of  plunger,  piston,  packing  boxes,  valves,  and  regulating  devices ;  con- 
struction of  column-pipe,  diameter  and  thickness,  method  of  making  joints, 
bends,  and  offsets,  and  of  repairing  leaks  and  breakages,  repairs  to  rods,  re- 
newal of  rollers  and  sheathing ;  methods  of  packing  different  pumps,  and  of 
repairing  valves.  Ascertain  amount  of  attention  and  labor  required  in  caring 
for  pumping  plant,  and  frequency  of  packing  and  repairs,  and  by  whom  made. 
Note  the  occasional  use  of  steam  or  compressed-air  pumps,  and  the  support  and 
covering  of  steam  pipes,  and  disposal  of  exhaust  steam.  Note  use  of  buckets 
or  water-cars  for  hoisting  water,  and  application  of  syphons  or  bore  holes  in  ex- 
ceptional cases.  Describe  construction  of  dams,  and  the  necessity  for  their  use. 
3.  Sketch,  on  small  scale,  the  general  arrangement  of  the  pumping  plant, 
showing  engine,  bobs,  pump-rods,  pumps  and  sumps ;  sketch  details,  on  a 
larger  scale,  of  lift,  jack-head,  and  plunger  pumps,  including  construction  of 
valves,  pistons,  and  packing  boxes  ;  details  of  column-pipe,  snore  pieces, 
angles,  H  pieces,  etc.;  details  of  bobs,  method  of  joining,  supporting,  and 
guiding  rods  ;  wings  and  catches,  and  method  of  attaching  plunger-poles  and 
lift-rods  ;  sketch  methods  of  supporting  pump-rods  and  column-pipes. 

5.    Exploitation. 

1.  Describe  the  general  plan  of  working  the  deposit,  including  the  develop- 
ment by  sinking  and  drifting,  and  the  method  of  starting  and  working  the  stops. 

2.  Shafts  :  Describe  methods  of  sinking  and  raising  shafts  and  winses,  in- 
cluding the  method  of  attack,  the  plan  for  protecting  men  at  their  work,  the 
hoisting  of  the  rock  by  hand,  or  by  special  hoisting  engines,  the  manner  of 
transferring  the  line  of  the  shaft,  and  of  connecting  the  new  section  with  the 
old  ;  note  the  methods  of  ventilating  and  draining  the  shaft  while  sinking  :  de- 
scribe the  method  of  attack  in  raising  shafts,  including  construction  of  scaffold, 
support  of  drills,  etc. 

3.  Drifts  :  Note  the  development  of  ground  for  stoping  by  means  of  drifts, 
the  sixe  and  position  of  the  drifts  as  determined  by  the  character  of  the  ore  de- 
posit, its  thickness,  and  the  distribution  of  the  copper  therein. 

4.  Stopes  :  Note  manner  of  starting  stopes  from  a  winze  or  shaft  or  by 
raising  from  the  level.  Note  the  arrangement  and  method  of  working  stopes, 
the  number  of  stopes  between  the  levels,  the  conditions  limiting  the  height  of 
the  same,  and  the  distance  between  levels.  Note  different  methods  of  stoping 
employed,  determined  by  the  size  and  dip  of  the  deposit,  the  character  of  the 
wall-rocks,  and  the  relative  proportion  of  barren  rock  and  copper-rock  having 
to  be  mined.  Make  sketch  of  stopes  in  longitudinal  and  cross  section,  showing 
method  of  stoping,  and  lines  limiting  different  contracts,  "  driftpstopes,"  "  back- 
stopes,"  etc. 

5.  Make  longitudinal  and  cross  sections  of  the  mine,  on  a  small  scale,  show- 
ing number,  location,  and  distance  apart  of  shafts  a|id  levels,  and  their  present 
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depth,  length,  and  the  arnuigement  of  stopes,  uid  size  and  location  of  arches, 
pillars,  and  unworked  ground,  illustrating  fully  the  present  condition  of  the 
mine  and  the  method  of  working.  Show  location  of  pumps,  engines,  com- 
pressors, boiler  houses,  rock-house,  and  line  of  steam,  air,  and  water  pipe,  and 
indicate  by  arrows  the  course  of  the  ventilating  currents. 

6.    Surface  Work. 

1°.  Make  a  sketch  map  showing  the  relative  position  of  shaft-houses,  hoist- 
ing-engine and  pumping-engine  houses,  compressor  house,  boiler  house,  maga- 
zine, store-house,  change-house,  rock-house,  dumps,  tramways,  railroad  tracks, 
switches,  turnouts,  etc.,  roads,  lines  of  steam,  water,  and  air  pipes,  shops, 
offices,  dwellings,  and  other  buildings. 

2°.  Shops :  Describe  the  arrangement  of  the  different  shops  connected 
with  the  mine,  viz. :  blacksmith  shop,  machine  shop,  carpenter  shop,  and  saw- 
mill, giving  an  inventory  of  the  machine  tools  in  each,  and  notes  as  to  kind  of 
work  done.     Make  sketches  giving  plan  of  each  shop. 

3**.  Blacksmith  Shop  :  Describe  method  of  sharpening  and  tempering  bits 
of  machine  drills,  moils,  picks,  etc.  Describe  any  special  tools  used  in  shaping 
and  sharpening  drills.  Note  the  time  required  for  sharpening  and  tempering, 
and  number  of  drills  sharpened  per  day.  Note  arrangement  of  steel  room  and 
method  of  giving  out  steel,  manner  of  marking  tools  and  of  separating  those  of 
different  contractors. 

4°.  Mctchine  Shop  :  Describe  work  of  repairing  rock  drills,  pumps,  and 
other  machinery.  Note  parts  of  drills  most  liable  to  wear  and  breakage,  and 
the  manner  of  failure.    (See  also  under  '*  Drilling  and  Blasting.") 

5*.  Carpenter  Shop  :  Note  the  work  of  the  carpenter  shop  ;  making  and  re- 
pairing of  ladders,  tram-cars,  and  miscellaneous  repairs. 

6°.  Boilers  :  Describe  construction  of  boilers  used,  their  setting,  size,  num- 
ber, total  horse-power,  and  pressure  of  steam.  Note  construction  of  grate,  size 
of  fire-box,  use  of  feed-water  heaters,  feed-pumps,  and  injectors.  Note  kind 
of  fuel  used,  and  method  of  obtaining  draft. 

7**.  EngifU'House :  Note  arrangement  of  engine-house,  and  location  with 
regard  to  shafts,  construction  of  building  and  roof,  precautions  against  fire. 
Give  plan  of  building,  showing  locations  of  boilers,  hoisting  and  pumping  en- 
gines and  compressors,  and  methods  of  connecting  and  gearing. 

8°.  Compressors  :  Describe  air  compressors  used  ;  dimensions  of  steam  and 
air  cylinders  ;  details  of  valves  ;  pressure  of  steam  and  of  air,  and  method  of 
regulating  same.  Note  method  of  cooling  air,  and  temperature  obtained  ;  size, 
construction,  and  number  of  air  receivers  ;  diameter  and  length  of  air  pipes  : 
methods  of  supporting  pipe  ;  and  distribution  of  air  throughout  the  mine. 
Note  purposes  for  which  compressed  air  is  used,  and  estimate,  if  possible,  the 
total  cost  of  compressed  air,  and  proportion  of  cost  chargeable  to  different 
machines. 

9*.  Water  Supply  :  Note  sources  of  supply  for  boilers  and  household  use  : 
methods  of  purif3ring  the  same  ;  and  additional  sources  of  supply  in  times  of 
drought. 

10*".     Miners*  Houses  :  Describe  miners'  houses,  construction,  and  arrange- 
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ment  of  xooms  ;  cost  of  building,  and  rent  demanded  ;  total  number  of  houses 
and  total  number  of  workingmen  accommodated.  Sketches,  showing  framing 
and  construction,  and  arrangement  of  rooms. 

11°.  Change^Housi  or  Dry  House  :  Note  arrangement  and  location  of 
change-house,  method  of  heating,  facilities  for  washing,  drying  of  clothes, 
arrangement  of  lockers,  care  and  protection  of  building,  precautions  against  fire, 
rules  and  regulations. 

7.    Concentration. 

I*".  Rock  House :  Describe  the  arrangement  of  the  rock-house  and  the 
method  of  sorting  and  crushing  the  copper  rock  ;  the  construction  of  the  gratings 
or  screens ;  the  kind  of  bars  used,  their  cross-section,  inclination,  distance  apart, 
their  wear  and  renewal,  and  efficiency  of  screening.  Describe  handling  of  copper 
rock,  separation  and  disposal  of  waste  rock  ;  construction  of  the  jaw  crushers, 
size  of  opening,  number  of  machines,  and  arrangement  with  reference  to  the 
screens  and  to  each  other.  Note  repairs  of  crushers,  and  wear  and  breakage  of 
jaw-plates.  Describe  drop  or  steam-hammer  for  breaking  large  pieces  of  rock, 
and  methods  of  cleaning  masses  and  barrel  work.  Note  arrangement  for  picking 
fine  rock,  if  any.  Describe  construction  of  ore-pockets,  their  size,  capacity,  and 
method  of  framing.  Describe  method  of  loading  cars,  including  the  handling 
of  ore  cars  ;  grade  and  arrangement  of  track  ;  the  construction  of  the  feeding 
chutes.  Number  of  men  employed,  amount  of  rock  treated,  and  amount  of 
waste  rock  removed.  Note  dimensions  and  horse-power  of  engine  and  boiler, 
and  size  of  pulleys  and  widths  of  belting  used  for  distributing  power.  Sketch 
screens,  drop  hammers,  crushers,  pockets,  chutes.  Make  sketches  showing 
longitudinal  view  and  cross-section  of  rock-house,  and  plans  of  different  floors, 
showing  the  method  of  framing  and  arrangement  of  machinery,  shafting,  and 
belting. 

2".  Stamps  :  Describe  the  steam  stamps  ;  the  size  of  steam  cylinder ;  pressure 
of  steam  and  cut  off  ;  length  of  stroke  ;  number  of  strokes  per  minute  ;  weight 
of  stamp  ;  size  and  shape  of  screen  openings  ;  method  of  feeding  rock,  of  main- 
taining proper  thickness  under  the  stamp,  and  amounts  stamped  per  day  ;  amount 
of  water  required.  Make  sketches  showing  construction  of  stamp,  including 
foundations,  the  frame,  mortar,  screens,  and  lining  ;  stamp  and  stamp  head  ;  and 
details  of  valve  motion  and  rotation.  Note  manner  of  cleaning  mortars  and  of 
making  repairs,  including  renewal  of  screens,  stamp  shoes,  etc.  Note  delays, 
length  of  time  stamp  remains  idle,  and  cause. 

Describe  construction  of  drop  stamps  ;  weight  of  stamp  ;  fall ;  number  of  drops 
per  minute.  Sketches  showing  construction  of  mortar,  including  foundations, 
screens  and  dies  ;  shape  of  cam  and  tappet ;  details  of  stamp  stem,  stamp  head 
and  shoe.  Amount  of  rock  crushed  per  day.  Note  wear  of  cams,  tappets,  shoes 
and  dies,  and  method  of  renewing  the  same. 

Describe  other  forms  of  crushing  apparatus,  including  atmospheric  stamps, 
Hodge  grinder,  Sturtevant  mill,  and  note  advantages  or  disadvantages  as  compared 
with  steam  stamps. 

3"".  ClassificaiioH  :  Describe  construction  and  operation  of  different  forms 
of  classifiers  used.     Size  of  discharge  spigots.     Note  number  of  classes  of  sand 
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prodaced  ;  proportion  of  each  class,  range  of  size  in  each  class,  and  methods  of 
regulating  same.  Make  sketches  in  plan  and  two  sections  showing  construction 
of  the  different  classifiers: 

4**  T^ggi^g  •  Describe  construction  and  method  of  woiking  the  jig  used. 
Note  products  of  each  jig,  further  treatment  and  disposition  of  same.  Illustrate 
by  diagram.  Construction  of  jig-box  ;  piston  ;  and  sieve ;  and  details  of  jig 
motion.  Note  length  of  stroke  of  different  jigs  and  method  of  regulating  same; 
number  of  strokes  per  minute  ;  amount  of  sand  and  water  passing  over  jig,  and 
of  water  admitted  below  sieve  ;  method  and  frequency  of  skimming  the  jigs. 
Size  of  screen-mesh  in  each  jig.  Effect  of  stroke,  speed,  under-water,  and 
other  conditions  on  working  of  jigs.  Irr^ular  working,  causes  and  remedy. 
Packing  of  sand  on  sieve.  Irregular  and  uneven  flow  of  water  through  sieve. 
Poor  hutch-work.  Rich  tailings,  etc.  Make  plan  and  longitudinal  section  of 
one  set  of  jigs,  showing  arrangement  of  roughing  jigs,  finishers,  and  tail-finishers, 
classifiers,  launders  and  copper-boxes,  and  indicate  movement  of  different  sands 
and  concentrates.  Sketch  of  j  ig  in  plan  and  cross-sections,  showing  construction, 
with  sketch  of  details  on  larger  scale. 

5°.  Slime  Treatment :  Describe  the  operation  of  the  slime-tables  and  the 
methods  of  treating  slimes ;  construction  and  operation  of  slime-tanks,  and 
method  of  feeding  slime  and  wash-water  to  tables.  Method  of  rotating  table, 
and  speed.  Note  effect  of  spiral  shape  of  feeding  apron  ;  amount  of  slime  and 
of  wash-water  per  minute  ;  and  amount  of  solid  material  treated  per  day. 
Method  of  removing  middlings  and  concentrates,  and  further  treatment  of  the 
same.  Note  inclination  of  different  tables.  Make  diagram  showing  treatment 
of  slimes  and  middle  products  and  concentrates.  Describe  other  forms  of  slime- 
tables  and  details  of  their  manner  of  working.  Make  sketches  of  slime-tanks, 
tables,  and  copper  boxes,  in  plan  and  cross-section. 

6.°  Auxiliary  Apparatus :  Describe  the  working,  and  make  sketches,  of 
dolly  tubs,  square  and  round  buddies,  and  other  auxiliary  apparatus.  Describe 
in  detail,  from  actual  observation,  one  or  more  operations  in  each  form  of 
apparatus,  kind  and  amount  of  material  treated,  and  products  made,  and  time 
required  for  each  stage  of  the  work.  Give  diagrams  showing  treatment  of 
different  middle  products,  and  note  the  difficulties  attending  the  concentration 
of  such  material. 

7.  TaiUHouse :  Describe  the  operations  of  the  tail-house.  Note  what 
material  is  treated  therein,  the  object  of  such  treatment,  and  the  amount  and 
character  of  the  products  obtained.  Make  diagram  showing  movement  of 
material  in  tail-house,  and  sketches  showing  plan  of  tail-house  and  details  of 
apparatus  used. 

8.  In  General :  Describe  construction  of  mill ;  foundations,  framing,  and 
roof  ;  of  floor ;  the  grade  required  ;  arrangements  for  collecting  overflow  from 
different  machines.  Dimensions  and  grade  of  launders  for  conveying  sands, 
slimes,  concentrates,  and  waste  products.  Describe  method  of  lighting  the 
mill,  including  location  and  arrangement  of  windows,  and  provision  for  lighting 
at  night.  If  electric  lighting  is  used,  give  details  as  to  number  and  size  of 
lamps  employed,  location  and  method  of  hanging  same,  size  and  power  of 
dynamo  used,  cost  of  installation,  maintenance,  and  repairs.     Describe  kind  of 
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boiler  and  engine  used,  dimensions  and  horse-power.  Note  source  of  water 
used  in  mill ;  size,  length,  and  grade  of  supply  launder  or  ditch  ;  or  the  char- 
acter, dimensions,  speed,  and  capacity  of  the  pumps.  Additional  sources  of 
water  supply  in  case  of  drought,  and  devices  for  economizing  water  and  using 
water  over  again  in  case  of  necessity.  Note  precautions  against  fire.  Describe 
method  of  barrelling  the  copper,  including  arrangements  for  drying  the  same, 
if  any.  Note  the  richness  of  the  different  grades  of  copper  produced,  whence 
obtained,  and  relative  amount  of  each  grade  produced.  Separation  of  silver. 
Describe  arrangements  for  disposal  of  waste  sands.  Note  methods  of  sampling 
waste  sands  and  slimes  and  give  results  of  assays  of  same.  Note  sources  of  loss 
in  the  treatment  of  copper  rock,  and  methods  employed  for  limiting  the  same. 
Details  of  engines  and  boilers,  and  distribution  of  power. 

Make  plan  and  sections  of  mill,  showing  details  of  framing  and  roof,  method 
of  lighting,  arrangements  of  machinery,  and  shafting  and  belting,  location  of 
jigs  and  slime-tables,  and  arrangement  of  launders. 

8.    Transportation. 

Describe  the  method  of  transporta^on  from  mine  to  mill  by  railroad,  or  self- 
acting  plane.  Note  construction  of  railroad  ;  gauge  of  track  ;  weight  and  sec- 
tion of  rails  ;  length  of  road  ;  ruling  gradients  with  and  against  traffic  ;  radius 
of  curves.  Describe  construction  of  cars,  dimensions,  capacity,  and  weight, 
running  gear  and  dumping  devices  ;  brakes  and  couplings  ;  total  number  of 
cars  required.  Give  details  of  locomotives  used  ;  weight ;  diameter  and  number 
of  drivers  ;  diameter  of  cylinders  and  stroke.  Number  of  cars  hauled  per  trip, 
and  number  of  trips  per  day.    Sketch  of  cars  in  plan  and  sections. 

Describe  construction  of  automatic  plane  ;  length,  grade,  gauge  of  track,  de- 
tails of  switches.  Details  of  drum,  or  sheave,  and  brake,  size  and  character  of 
wire  rope ;  kind  of  rollers  ;  dimensions  and  distance  apart ;  life  of  rope  ;  method 
of  loading  and  handling  cars  at  top  of  plane,  and  of  dumping  at  bottom.  Sig- 
nals and  safety  devices.  Sketches  of  plane  in  plan  and  longitudinal  section, 
and  of  details  of  drum  or  sheave,  rollers,  switches,  cars,  loading  and  dumping 
arrangemements,  safety  devices,  etc. 

Note  arrangements  for  handling  supplies,  machinery,  mass  and  barrelled 
copper,  docks,  roads,  etc. 

9.    Organization  and  Administration. 

Give  a  list  of  the  officers  of  the  company,  in  the  different  departments,  with 
the  duties  of  each.  Give  a  list  of  the  different  kinds  of  workmen  employed 
underground,  on  the  surface,  in  the  shops,  rock-house,  railroad,  and  mill. 
Note  what  work  is  by  contract,  and  what  by  day  labor.  Describe  methods  of 
keeping  accounts  with  men,  including  keeping  of  time-books,  supply  accounts, 
store  accounts,  making  out  of  pay-roll,  and  payment  of  men.  Give  details  of 
organization  of  relief  clubs  for  the  benefit  of  sick  or  disabled  men,  with  relation 
of  company  to  same. 

HENRY  S.  MUNROE, 
Adjunct  Professor  Practical  Minify, 
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As  in  previous  years,  the  students  were  divided  into  squads 
of  two  men,  and  the  squads  were  grouped  in  sections. 
Each  section  was  under  the  immediate  charge  of  the  profes- 
sor or  one  of  his  assistants,  who  went  with  the  students 
to  their  place  of  work,  and  visited  them  there  from  time  to 
time  during  the  day.  As  in  previous  years,  each  squad  was 
assigned  some  particular  subject  on  the  scheme  of  study 
each  day,  and  were  placed  with  a  gang  of  skilled  miners  en- 
gaged in  that  kind  of  work.  Each  assistant  had  under  his 
charge  the  squad  studying  a  group  of  subjects.  For  exam- 
ple :  Mr.  Woolson  had  **  drilling  and  blasting,"  and  "  ex- 
ploitation," including  drifting,  sinking,  and  stoping,  and 
the  general  arrangement  of  the  underground  workings ;  Mr, 
Ormsbee  had  charge  of  the  squad  studying  "  timbering " 
and  "  drainage  "  ;  Mr.  Janeway.  had  the  superintendence  of 
the  underground  surveys  executed  by  the  students ;  and 
the  professor  directed  the  work  of  those  studying  "  concen- 
tration," "  surface  works,"  etc.,  while  exercising  at  the  same 
time  a  general  supervision  over  the  work  of  the  whole  class. 
A  lecture  was  delivered  each  morning  on  some  portion  of 
the  scheme  of  study,  and  at  night  the  note-books  of  the  stu- 
dents were  examined  and  marked,  mistakes  corrected,  and 
omissions  pointed  out.  This  daily  examination  and  mark- 
ing of  the  note-books  has  proved  a  most  valuable  innova- 
tion ;  the  work  of  the  students  is  made  more  thofough  and 
complete,  they  are  taught  what  to  observe  and  how  to  re- 
cord their  observations,  and  the  note-books  are  quickly  filled 
with  sketches  and  data  of  permanent  value  to  them,— of 
value  not  only  as  illustrations  of  their  lectures  in  the  school, 
but  also  as  containing  suggestions  of  use  to  them  in  their 
future  professional  work.  The  detailed  study  of  the  Atlan- 
tic Mine,  as  indicated  by  the  scheme,  extended  over  five 
weeks, — a  much  longer  time  than  heretofore  devoted  to  this 
part  of  the  work  of  the  Summer  Class.  This  was  due  to  the 
greater  thoroughness  with  which  the  work  was  done  this 
year,  which  was  made  possible  by  the  better  organization 
of  the  force  of  instructors,  and  by  the  greater  interest  the 
class  took  in  their  work,  living  as  they  did  at  the  mine,  and 
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in  closer  contact  with  the  mining  operations.  Not  only  did 
the  work  last  more  weeks,  but  more  time  was  spent  by  the 
students  each  day  in  profitable  study,  so  that  the  class  ac- 
complished much  more  than  usual  in  the  same  time.  The 
extra  time  spent  in  this  detailed  study  was  taken  from  that 
usually  devoted  to  excursions  and  visits  to  other  mines. 
These  excursions  by  the  class  in  a  body,  while  exceedingly 
interesting,  have  always  proved  less  profitable  than  the 
more  deliberate  and  careful  study  of  details  by  the  students 
singly  or  in  small  squads.  So  that  the  change  of  the  plan 
of  work  this  summer  is,  I  think,  in  the  right  direction. 

But  one  excursion  was  attempted  this  year.  During  the 
sixth  week  one  day  was  devoted  to  a  trip  to  the  mines  of 
Keweenaw  County.  By  starting  very  early  and  prolonging 
the  trip  till  midnight  sufficient  time  was  secured  to  visit 
the  Copper  Falls  and  the  Central  mines.  A  tug  was  char- 
tered at  Houghton,  and  the  trip  was  made  by  water  as  far  as 
Eagle  Harbor,  at  which  place  we  were  met  by  teams,  which 
took  the  party  to  the  Central  Mine.  This  mine  is  one  of 
the  few  still  worked  for  mass  copper,  and  is  one  of  the  deep- 
est in  the  copper  region.  The  students  spent  several  hours 
underground,  going  down  and  coming  up  on  the  "  man-en- 
gine," visiting  the  principal  workings  where  they  saw  some 
large  masses  of  copper  being  cut  into  blocks  of  a  size  that 
could  be  handled,  and  had  the  opportunity  of  studying  a 
method  of  mining  radically  different  from  the  system  fol- 
lowed  in  the  Atlantic  Mine.  On  the  way  back  to  Eagle 
Harbor  we  visited  the  Copper  Falls  Mine.  Part  of  the  class 
went  underground,  making  the  trip  through  a  tunnel  about 
a  mile  long,  in  cars  drawn  by  a  locomotive.  The  rest  of 
the  students  spent  their  time  in  the  mill. 

The  sixth  week  the  class  was  divided  into  small  parties 
to  visit  different  mines  in  the  copper  and  iron  region,  each 
student  being  assigned  some  special  subject  for  study  and 
observation,  the  notes  collected  by  him  on  this  subject  to 
be  incorporated  in  his  summer  memoir.  The  students  were 
sent  to  the  following  mines,  with  subjects  of  study  as 
noted : 
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Mine. 


Central  Mine,  Keweenaw  Co.,  Mich. 


er  Falls  Mine,  Keweenan  Co., 

iich 

Osceola    and    Tamarach     Mines, 

Houghton  Co.,  Mich.  .  .  . 
Osceola    and    Tamarach     Mines, 

Houghton  Co.,  Mich.  .  .  . 
Osceola    and    Tamarach     Mines, 

Houghton  Co.,  Mich.  .  .  . 
Osceola    and    Tamarach     Mines, 

Houghton  Co.,  Mich.  .  .  . 
Osceola    and    Tamarach     Mines, 

Houghton    Co.,   Mich.     .     .     . 

QuincyMine,  Houghton  Co.,  Mich. 
It        i<  <<  tt        I. 

Huron  Mine,  Houghton  Co.,  Mich. 
*i        •(  «t  <<        •< 

Champion  Mine,  Marquette  Co., 
Mich 

Michigamme  Mine,  Marquette  Co. , 
Mich 

Republic  Mine,  Marquette  Co., 
Mich 

Republic  Mine,  Marquette  Co., 
Mich 

Vulcan  and  Chapin  Mines,  Meno- 
minee Iron  R^on 

Vulcan  and  Chapin  Mines,  Meno- 
minee Iron  Region 

Hibemia  Iron  Mines,  Essex  Co., 
N.J 

Richards  Mine,  Essex  Co.,  N.  J.  . 

Durham  Iron  Mine,  Durham  Co., 
N.J 


Subject. 


Methods  of  Mining 
Timbering  .  .  . 
Man  Engine  .  . 
Pumps    .... 


Methods  of  Mining  . 

Methods  of  Mining  . 

Hoisting  Plant     .  . 

Timbering   .     .     .  . 

Concentration    .    .  . 

Concentration    .    .  . 

Methods  of  Mining  . 

Man  Engine     .     .  . 

Concentration    .    .  . 

Methods  of  Mining  . 

Method  of  Mining  . 

Method  of  Mining  • 

Method  of  Mining  . 

Air-compressing  Plant 

Method  of  Mining  . 

Timbering   .     .     .  . 


Method  of  Mining 
Method  of  Mining 

Method  of  Mining 


Student. 


H.  P.  Nichols. 
G.  F.  D.  Trask. 
F.Mc.  M.Stanton. 
J.  A.  Staunton  Jr. 


J.  L.  Warner. 

F.  M.  Simonds. 
C.  C.  Restrepo. 
J.  R.  Bien. 

W.  C.  Butler. 

J.  S.  Cox,  Jr. 

E.  D.  Church. 
H.  M.  Cole. 

L.  H.,Rvtherford. 

G.  S.  Rice  Jr. 

P.  O.  Wels. 

F.  W.  Tower. 
R.  Lahey. 

J.  Lahey. 
A.  L.  Bums. 
J.  R.  Marsh. 


D.  C.  Adams. 
H.  C.  Mannheim. 

W.  H.  Aldridge. 


For  the  summer  memoir  each  student  was  required  to 
elaborate  a  part  of  his  notes  taken  at  the  Atlantic  Mine,  on 
one  or  more  of  the  subjects  of  the  scheme  of  study  as 
assigned  him  ;  and  to  incorporate  notes  taken  at  other  mines 
in  the  special  subject  given  in  the  above  table. 

In  concluding,  I  must  acknowledge  the  uniform  courtesy 
of  the  mine  officers  at  the  mines  mentioned  in  this  report, 
in  connection  with  the  students*  work.  Everywhere  great 
interest  is  shown  in  the  objects  of  the  Summer  School,  and 
every  possible  assistance  given  to  the  students  and  to  their 
instructors.  Our  thanks  are  due  to  the  officers  and  men  of 
the  Atlantic  Mine  especially,  at  which  mine  we  made  so 
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long  a  stay,  and  where  previous  classes  have  in  past  years 
enjoyed  the  same  hospitality  that  was  accorded  to  us  this 
year.  It  is  certainly  most  encouraging  to  find  that  the  stu- 
dents are  not  looked  upon  as  a  nuisance,  but  rather  as  wel- 
come guests,  and  that  wherever  we  go  we  are  urged  to  come 
again.  Both  officers  and  men  take  pride  and  pleasure  in 
playing  the  part  of  instructors,  and  the  more  earnest  and 
inquiring  the  student  the  better  they  are  pleased.  It.  is 
fortunate  that  this  is  the  case  ;  were  it  otherwise  we  should 
find  our  field  of  operations  narrowing  year  by  year,  until 
finally  the  Summer  School  would  have  to  be  abandoned, 
or  we  should  be  forced  to  dig  a  mine  of  our  own,  as  has 
been  done  at  the  School  of  Mines  in  St.  Petersburg.  Jud- 
ging from  the  experience  of  the  past  ten  years,  it  will  be  a 
long  time  before  we  shall  be  forced  to  this  alternative. 
Respectfully  submitted, 

Henry  S.  Munroe, 
Adj.  Prof,  of  Practical  Mining,  etc. 
Columbia  College,  May  15,  1887. 


II— SUMMER  CLASS  IN  SURVEYING. 

To  the  President  of  Columbia  College  : 

I  respectfully  transmit  herewith  the  Report  of  Adjunct 
Professor  H.  S.  Munroe,  on  the  Summer  School  of  Survey- 
ing, held  during  the  last  vacation. 

The  students  occupied  the  barracks  provided  by  them- 
selves (to  which  reference  was  made  in  a  letter  addressed  to 
you  recently)  on  the  shores  of  Bantam  Lake  near  Litchfield, 
Conn.  Board  was  obtained  at  the  Island  Hotel  near  at 
hand. 

It  gives  me  great  pleasure  to  state  that  the  arrangements 
thus  made,  and  the  addition  of  a  permanent  assistant  in  the 
School  of  Mines,  Mr.  Mayer,  as  one  of  the  instructors,  have 
resulted  in  a  thorough  perfecting  of  all  the  details  of  this 
Summer  School,  and  I  believe  no  better  opportunities  for 
instruction  in  surveying  are  afforded  in  any  school  in  the 
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world  than  are  now  presented  to  the  students  of  the  School 
of  Mines.  The  practical  character  of  the  work  leads  the 
students  to  take  great  interest  in  it,  and  their  time  is  fully 
occupied. 

As  an  evidence  of  their  good  behavior,  I  may  state  that 

the  proprietor  of  the  hotel  and  the  citizens  generally  spoke 

of  the  students  in  this  respect  in  terms  of  the  highest  praise. 

I  respectfully  refer  to  Prof.  Munroe's  report  for  a  detailed 

account  of  the  work. 

Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  May  i6,  1887. 


REPORT. 

To  Prof  Wm.  P.  Trowbridge  : 

Dear  Sir  :  I  have  the  honor  to  make  the  following  re- 
port  on  the  third  session  of  the  Summer  School  of  Survey- 
ing, held  at  Bantam  Lake,  Litchfield  Co.,  Conn.,  during  six 
weeks  in  August  and  September  of  last  year. 

Mr.  Ralph  E.  Mayer,  Assistant  in  Drawing,  who  was  last 
year  appointed  also  Assistant  in  Surveying,  and  Messrs.  L. 
H.  Rutherford  and  A.  Stevens  of  the  present  fourth  class 
served  as  the  assistants  for  this  summer  session,  and  proved 
not  only  well  qualified  for  the  work,  but  zealous  and  pains- 
taking as  well. 

The  following  students  attended  the  sessions  of  the  Sum- 
mer School  as  required  by  statute : 

D.  C.  Adams,  K.  E.  Eilers, 

E.  Agramonte,  W.  D.  Gardner, 

F.  Bartlett,  A.  Hawkesworth, 
C.  E.  Beckwith,  O.  B.  Hebert, 

H.  P.  Bellinger,  F.  E.  Hopke, 

Geo.  Berry,  J.  J.  Koen, 

J.  R.  Bien,  J.  Lahey, 

E.  D.  Church,  R.  Lahey, 

C.  N.  Comstock,  H.  Lipps, 
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H.  S.  Mackaye,  G.  S.  Rice, 

J.  Maclay,  G.  Rowland, 

R.  P.  Miller,  C.  H.  Schuman, 

H.  P.  Nichols,  F.  M.  Simonds, 

L.  H.  Norton,  F.  McM.  Stanton, 

0.  B.  Parker,  J.  A.  Staunton, 

H.  Parsons,  D.  N.  B.  Sturgis, 

G.  S.  Percival,  R.  H.  Syms, 

A.  L.  Pittinger,  J.  B.  Taylor, 

A.  M.  Poole,  E.  Van  Volkenberg, 

H.  Reckhart,  E.  F.  Weekes, 

C.  C.  Restrepo,  Total,  41  men. 

In  addition  to  the  above,  eight  men  of  the  second  class 
were  debarred  from  attendance,  under  the  rule  excluding 
conditioned  men.  Of  the  men  so  debarred  but  one  has 
been  able  to  go  on  with  his  class,  six  are  repeating  the  sec- 
ond-year studies,  and  one  has  left  the  school.  One  student 
without  conditions,  and  four  conditioned  men  who  had  re- 
ceived permission  to  attend  the  Summer  School,  absented 
themselves  without  explanation.  Fifteen  conditioned  men 
were  given  permission  to  attend  the  Summer  School ;  of 
these  four  absented  themselves  as  noted  above ;  four  were 
excused  at  the  end  of  two  weeks,  and  two  at  the  end  of  the 
third  week,  in  order  to  give  them  an  opportunity  to  make 
up  their  conditions;  and  five  only  out  of  the  fifteen  re- 
mained until  they  had  completed  their  field  work.  Fifteen 
students  of  the  present  fourth  class  attended  the  summer 
class  to  make  up  deficiencies.  Of  these,  three  were  men 
who  had  not  reported  themselves  the  year  before,  and  six 
were  students  who  had  been  excused  before  the  end  of  the 
session  to  make  up  conditions.  As  the  number  of  levels 
and  transits  and  other  instruments  is  not  large  enough  for 
the  whole  class,  there  is  a  certain  advantage  to  be  derived 
from  the  irregularities  in  attendance  above  noted.  The 
"  repeaters,"  who  have  had  more  or  less  instruction  in  sur- 
veying the  previous  year,  are  at  once  put  upon  advanced 
work,  and  utilize  the  transits,  etc.,  before  they  are  needed 
by  the  regular  class.    These   irregular  students,  however. 


Digitized  by  VjOOQIC 


1 82  SUMMER  CLASS  IN  SURVEYING. 

complicate  the  work  of  instruction  not  a  little,  and  when  a 
sufficient  number  of  instruments  shall  have  been  procured, 
it  will  be  necessary  to  check  these  irregularities  by  some 
special  legislation  compelling  attendance  at  the  proper 
time. 

But  few  changes  were  made  in  the  course  of  instruction, 
or  in  the  work  required  of  the  students.  The  topographi- 
cal  survey  by  the  rectangular  method,  with  compass  and 
hand-level,  was  omitted,  and  more  time  was  given  to  the 
pacing  survey,  which  was  made  to  include  more  topographi- 
cal work  than  heretofore. 

Some  interesting  data  were  collected  on  the  average 
length  of  the  natural  pace  under  different  circumstances, 
and  upon  the  degree  of  accuracy  attainable  in  measure- 
ment by  pacing.  The  length  of  the  natural  pace  of  twenty, 
nine  men  (average  age  perhaps  twenty  years),  varied  from 
two  feet  and  six  inches  to  three  feet  three  inches.  The 
distance  paced  was  two  hundred  feet,  which  was  paced  ten 
times  by  each  man.  The  average  natural  pace  of  twenty- 
nine  men  on  level  ground  was  2.77  feet. 

Similar  tests  were  made  on  gently  rising  ground,  and  on 
a  steep  slope,  the  distance  and  consequently  the  length  of 
the  pace  bring  measured  horizontally.  In  pacing  up  the 
gentle  slope,  seven  men  lengthened  their  natural  pace  from 
one  to  eight  per  cent.,  four  men  retained  the  same  length  of 
pace  as  on  level  ground,  and  eighteen  men  shortened  their 
pace  from  one  to  ten  per  cent.  The  average  pace  of  the 
twenty-nine  men  was  2.72  feet,  or  about  one  and  eight- 
tenths  per  cent,  shorter  than  on  level  ground.  Pacing  up  the 
steeper  slope,  two  men  lengthened  their  pace  about  five  and 
ten  per  cent,  respectively,  two  men  maintained  their  natural 
pace,  and  twenty-five  men  shortened  their  pace  from  four  to 
sixteen  per  cent.  The  average  pace  of  the  twenty-nine  men 
was  2.58  feet,  or  about  seven  per  cent,  shorter  than  upon 
level  ground,  horizontal  length  of  the  pace  being  taken  in 
each  case  as  above  noted. 

In  pacing  down  hill  on  the  gentle  slope,  thirteen  men 
lengthened  their  natural  pace  from  two  to  nine  per  cent.^ 
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seven  men  maintained  their  natural  pace,  and  nine  men 
shortened  their  pace  two  to  fourteen  per  cent.  The  average 
pace  of  the  twenty-nine  men  in  this  case  was  2.78  feet,  or 
about  the  same  as  on  level  ground.  In  pacing  down  the 
steeper  slope,  thirteen  men  shortened  their  pace  two  to 
twelve  per  cent.,  seven  men  maintained  their  natural  pace  as 
on  level  gjround,  and  nine  men  lengthened  their  pace  three 
to  twenty  per  cent.  The  average  paces  of  the  twenty-nine 
men  was  2.78  feet,  or  about  the  same  as  on  level  ground 
due  to  the  fact  that  the  short  paces  of  some  of  the  men 
were  balanced  by  the  longer  paces  of  others. 

It  will  be  seen  from  these  results,  that  the  natural  pace  is 
not  sufficiently  accurate  for  surveying  purposes.  The 
students  are  therefore  required  to  practise  with  an  artificial 
pace  until  they  can  maintain  a  uniform  length  of  pace  on 
level  ground,  and  up  and  down  hill.  The  best  results  are 
obtained  with  a  pace  a  somewhat  shorter  than  the  natural 
one,  and  for  most  persons  2.5  feet,  the  military  pace,  answers 
very  well.  Twenty-four  of  the  students  adopted  this  length, 
two,a  length  of  2.7  feet,  and  three  took  3.0  feet  for  their  arti- 
ficial pace.  After  a  sufficient  amount  of  practice,  each  student 
was  required  to  pace  the  sides  of  a  number  of  triangles,, 
forming  the  skeleton  of  a  topographical  survey;  each 
student  had  twenty-seven  such  lines  to  measure,  the  true 
distances  being  unknown  to  him.  Taking  five  students  at 
random :  A  determined  more  than  half  of  these  distances 
within  one  per  cent.,  and  in  three  cases  only  did  his  error 
exceed  two  per  cent. ;  maximum  error,  three  per  cent. ; 
average  error,  i.i  per  cent.  B  determined  one  third  of  the 
distances  within  one  per  cent.,  and  one  third  between  one 
and  two  per  cent. ;  maximum  error,  seven  per  cent. ;  average 
error,  2.1  per  cent.  C  did  not  do  as  well,  two  thirds  of 
errors  exceeding  two  per  cent. ;  maximum  error,  eleven 
per  cent. ;  average  error,  3,3  per  cent.  D  determined  about 
half  the  distances  within  one  per  cent.,  and  about  one- 
third  exceeded  two  per  cent. ;  maximum  error,  seven  and  a 
half  percent.;  average  error,  1.8  percent.  E  determined 
three  fourths  of  the  lines  within  one  per  cent.,  and  in  only^ 
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three  cases  did  his  error  exceed  two  per  cent. ;  maximum 
error,  three  per  cent. ;  average  error,  one  per  cent.  Average 
errors  of  the  five  men  1.86  per  cent.  Distances  measured 
100  to  300  feet.     Average  distance,  184  feet. 

The  above  results  are  interesting  as  showing  what  can  be 
done  after  a  few  hours*  practice.  With  more  experience  the 
errors  should  rarely  exceed  two  per  cent.,  and  the  average 
error  should  not  be  over  one  per  cent.  This  is  sufficiently 
accurate  for  most  reconnoissance  work,  and  for  the  detail 
work  in  topographical  surveys,  provided  that  the  pacing  be 
checked  at  intervals  by  instrumental  work.  The  errors  in 
chaining,  if  the  chain-carriers  are  inexperienced  or  careless, 
may  easily  exceed  these  limits. 

Considerable  time  is  devoted  to  surveys  of  this  class  with* 
out  instrument,  or  with  simple  instruments  only.  Such 
surveys  are  executed  rapidly,  so  that  in  the  shortest  possi- 
ble time  the  student  gains  much  practical  experience  in  the 
rudiments  of  surveying,  and  becomes  familiar  with  the  meth- 
ods of  determining  lines  and  points  most  useful  in  the  field ; 
the  use  of  diagonals,  tie-lines,  range  lines,  and  offsets. 
Apart  from  the  educational  value  of  these  surveys,  as  an  in- 
troduction to  more  refined  methods,  it  is  of  the  utmost 
importance  that  an  engineer  should  be  able  to  execute  re- 
connoissance surveys  rapidly  and  cheaply  ;  and  that  in  his 
instrumental  surveys  he  should  be  able  to  locate  less  im- 
portant details  without  resorting  to  the  chain  or  tape. 

The  amount  of  field  work  accomplished  by  a  body  of 
forty  or  fifty  students  well  equipped  with  instruments,  is 
very  great ;  and  were  it  possible  to  utilize  this  work,  large 
areas  might  be  surveyed  and  mapped  each  year.  This 
would  necessitate,  however,  the  distribution  of  the  survey- 
ing squads  over  considerable  area,  and  would  make  efficient 
supervision  of  the  work  impossible  with  the  present  force  of 
instructors.  Again  it  would  be  necessary  for  the  instruc- 
tors to  spend  much  of  their  time  in  the  work  of  organizing 
these  large  surveys,  and  they  could  not  spend  as  much  time 
in  instruction  as  at  present.  And  finally  it  would  be  impos- 
sible to  check  the  accuracy  of  the  work  as  promptly  as 
-desirable. 
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For  these  reasons  it  is  not  attempted  to  utilize  the  work 
of  the  students,  but  rather  to  make  their  field  work  educa- 
tional ;  and  to  give  them,  so  far  as  the  time  permits,  thor- 
ough drilling  in  surveying  methods  and  in  the  proper  use  of 
instruments.  By  a  very  complete  system  of  checks  any  in- 
accuracy in  the  student's  work  is  promptly  detected,  and 
careless  work  or  improper  methods  can  be  corrected  before 
it  is  too  late.  The  different  squads  are  concentrated  in 
small  areas,  and  their  surveys  follow  parallel  lines,  or  cross 
and  recross  each  other,  or  occupy  common  stations  and 
lines,  so  that  to  a  certain  extent  they  check  each  other. 
By  this  concentration  of  the  work  the  supervision  and  in- 
struction is  made  more  effective. 

The  plane-table  sheets,  however,  cover  several  square 
miles,  and  data  have  been  obtained  by  which  they  can  be 
combined  and  plotted  on  a  single  sheet.  This  will  furnish 
a  very  complete  map  of  Bantam  Lake  and  vicinity,  which 
can  be  extended  from  year  to  year. 

Respectfully  submitted, 

Henry  S.  Munroe, 
Adj,  Prof,  of  Surveying,  etc. 

Columbia  College,  May  15,  1887. 


III.— SUMMER    CLASS    IN    MECHANICAL    ENGI- 
NEERING. 

To  the  President  of  Columbia  College: 

I  respectfully  transmit  herewith  the  report  of  Adjunct 
Professor  F.  R.  Hutton  on  the  operations  of  the  Summer 
School  in  Mechanical  Engineering  (voluntary  and  optional) 
for  the  vacation  following  the  commencement  of  1886. 

While  there  is  little  to  be  said  of  this  summer  instruction 
of  Professor  Hutton,  which  would  not  be  mere  repetition  of 
what  I  have  had  the  honor  to  lay  before  you  heretofore,  it 
is  encouraging  to  find  that  there  is  no  lack  of  interest  on  the 
part  of  the  students  in  the  exercises,  although  they  were 
optional.  Nor  is  there  any  falling  off  in  the  quality  of  the 
instruction,  although  this  is  voluntary  on  the  part  of  Mr. 
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Hutton.     I  hope  at  some  future  time  this  Summer  School 
may  be  placed  on  a  somewhat  more  permanent  basis  as  a 
part  of  the  regular  course  for  certain  classes  of  students. 
Respectfully  submitted, 
W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  May  17,  1887. 


REPORT. 


To  Prof  IV.  P.  Trowbridge  : 

I  have  the  honor  to  submit  herewith  a  report  of  the 
ninth  year's  Summer  Class  in  Mechanical  Engineering  in 
the  Shops. 

The  class  were  able  to  assemble  on  the  morning  of  the 
first  day  of  June,  and  disbanded  at  the  close  of  the  eigh- 
teenth day.  The  labor  was  thus  condensed  into  fewer  days 
than  in  the  earlier  beginnings  of  the  class,  in  order  that  as 
much  of  the  vacation  might  be  left  available  for  rest  and 
recreation  as  possible  before  the  students  were  compelled 
to  begin  work  with  the  Summer  Class  in  Surveying  in  Au- 
gust. It  is  unfortunate  that  it  should  be  necessary  to  call 
upon  the  students  to  learn  so  much  of  new  matters  in  so 
short  a  time,  as  they  must  fail  to  assimilate  much  which  is 
brought  to  their  notice.  An  ideal  allotment  of  time  would 
admit  of  a  longer  stay  at  the  works,  with  less  pressure  ex- 
erted on  each  day. 

The  same  choice  of  works  was  made  as  in  the  last  two 
years,  the  courtesy  of  Messrs.  C.  H.  Delamater  and  Co.  of 
West  13th  St.  and  North  River,  permitting  us  to  make  their 
works  our  head-quarters.  No  attempt  was  made  to  visit 
other  works  than  these  in  the  short  time  available,  which 
was  again  a  sacrifice  in  breadth  of  instruction,  but  was  made 
in  the  interest  of  thoroughness  in  what  was  actually  at- 
tempted. The  class  assembled  in  the  morning  for  a  pre- 
liminary "  quiz  "  and  discussion  of  what  they  were  to  study 
that  day,  and  then  separated  for  individual  observation  of 
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it.  Their  note-books  with  sketches  should  be  a  fund  of 
practical  information  from  which  they  should  be  able  to 
draw,  not  only  in  their  student  life  but  perhaps  even  there- 
after. The  uncertainties  in  the  outlook  for  business  in  view 
of  labor  complications  had  reacted  seriously  upon  our  hosts, 
and  there  was  less  pressure  of  work  than  in  some  former 
years.  The  students  had  a  chance,  however,  to  see  some 
large  casting  and  some  large  boiler-work.  The  contract 
labor  also  upon  small  pumping-machinery  to  be  run  by  hot- 
air  was  also  not  affected,  and  was  well-studied.  There  was 
also  some  marine  work  in  progress. 

The  class  this  year  again  was  smaller,  in  view  of  the  ob- 
ligatory work  to  come  later  in  the  same  summer.  It  was 
not  necessary  to  make  use  of  the  competitive  method  at 
all,  to  keep  the  number  within  the  prescribed  twenty,  and 
men  were  admitted  who  were  hampered  all  the  while  by 
labor  to  make  up  **  conditions"  in  examination.  A  roll  of 
the  class  and  the  syllabus  of  study  is  appended  to  this 
report. 

It  is  scarcely  necessary  to  repeat  again  the  objects  and 
methods  of  our  work,  experience  in  previous  years  having 
shown  the  most  practicable  way  and  the  study  being  each 
year  directed  to  the  same  end.  It  will  be  enough  to  say 
that  it  is  sought  to  give  the  students  as  much  information 
and  training  as  possible  for  their  duties  as  supervisors  or 
superintendents  of  the  work  of  others^  without  any  attempt 
to  give  them  the  manual  dexterity  to  do  the  work  them- 
selves. The  course  of  study  is  directed  specially  to  this 
end,  while  much  of  other  utility  is  absorbed  by  the  way. 
It  may  be  objected  that  no  one  can  properly  supervise  an 
I  operation  which  he  cannot  himself  perform  or  which  he  has 

i  not  himself  once  helped  to  do.     While  not  assuming  to 

deny  the  existence  of  such  an  objection,  yet,  so  far  as  criti- 
cism of  any  work  is  concerned,  it  is  admitted  that  a  good 
critic  need  not  be  as  eminent  a  specialist  as  the  author  of 
the  work  under  review.  And  the  mechanic  of  to-day  is 
eminently  a  specialist,  as  a  result  of  the  principle  of  divisipn 
of  labor.     Moreover,  in  the  second  place,  the  time  available 
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in  the  training  (both  general  and  special)  of  our  young  en- 
gineers would  preclude  their  acquiring  manual  skill  in  tool- 
handling  during  the  four  years  of  their  school  course,  unless 
to  the  prejudice  of  other  work  which  is  considered  of  para- 
mount importance. 

This  is,  of  course,  particularly  the  case  when,  as  at  pres- 
ent, the  young  men  are  to  be  graduated  with  a  degree  of 
Civil  or  Mining  Engineer. 

The  outline  of  study  and  a  roll  of  the  class  are  appended* 
Respectfully  submitted, 

F.  R.  HUTTON, 
Adj.  Prof.  Mechanical  Engineering,  School  of  Mines. 

Columbia  College,  May  15,  1887. 
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MECHANICAL  ENGINEERING. 

SUMMER   CLASS. 

SCHOOL  OF  MINES,  COLUMBIA  COLLEGE. 

OUTFIT   REQUIRED. 

One  pair  outside  calipers  (4  inches). 

One  brass-bound  rule  (2  feet)  graduated  to  -^  inch. 

One  pair  blue  drilling  overall  pants. 

One  note-book  (3x6  inches  or  over). 

Three-inch  pencil-point  dividers. 

Pencils  and  rubber. 

One  lunch-box  (folding  preferable). 

PLAN  OF  STUDY. 

Each  student  will  attend  with  note-book  at  the  appointed  shop,  from  nine  \xy 
four. 

He  will  study  closely  and  critically  the  machinery,  tool,  or  process  which  has 
been  for  that  day  the  topic  of  the  clinical  lecture  by  the  instructor,  taking  full' 
notes  and  illustrating  them  with  free-hand  .sketches,  with  dimensions  in  all 
CASES.  Where  the  object  is  inaccessible  {e,  ^.,  roof-trusses)  estimate  dimensions 
by  eye,  and  write  **  approx.*'  under  the  title. 

Students  will  also  seize  every  opportunity  to  draw  and  describe  all  details  of 
engines  and  machinery  in  process  of  construction  which  are  accessible  to 
measurement.  Such  are — boilers,  pistons,  cross-heads,  cranks,  pillow-blocks,, 
valves,  wheel-arms,  connecting-rods,  'eccentrics,  stubs,  governors,  walking- 
beams,  gallows-frames,  propellers,  paddle-wheels,  and  such  engine  castings  as 
valve-chambers,  cylinders,  bed-plates,  etc. 

These  notes  and  sketches  are  to  be  worked  up  into  a  descriptive  illustrated 
memoir,  which  must  be  handed  in  on  or  before  the  first  Monday  of  October. 

OUTLINE  OF  COURSE  OF  STUDY. 

I.  General  Plan* 

Prepare  a  ground  plan  of  the  plant  (dimensions  by  paces) :  prepare  also- 
ground  plans  of  each  shop,  showing  position  of  each  tool  in  it. 

189 
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2.  Travelling  Cranks. 

Support  of  rails ;  trussing  of  crane-girders ;  span  ;  speed  of  lift  and  of  tiayel ; 
speed  of  driving-rope ;  capacity ;  gearing  and  tackle  used ;  proportions  of  parts  ; 
method  of  driving  and  controlling  crab. 

PIVOT  CRANIS. 

Location  ;  span  ;  height ;  bracing  ;  foundation  ;  structure  and  movement  of 
buggy ;  hoisting-gear  ;  capacity  and  speed  of  lift ;  men  required.  Power 
•cranes. 

HOIST  AND  TACKUN6. 

Situation  ;  dimensions  ;  capacity  ;  construction  ;  handling. 

tblegraphs. 

3.  Principubs  op  Arrangemknt. 

Study  these  for  the  whole  plant  with  respect  to  : 
(i)  Transmission  of  power. 

(2)  Progress  of  work  through  the  shops. 

(3)  Superintendence. 

(4)  Ease  of  shipment  of  goods. 

4.  Structure  op  Buildings. 

Study  with  respect  to  : 
(i)  Solidity  to  uphold  shafting,  etc. 

(2)  Foundations  and  roof-trusses. 

(3)  Combustibility  in  case  of  fire. 

(4)  Windows,  lighting,  and  ventilation. 

(5)  Convenient  arrangement  of  tools. 

5*  Boilers. 

Study  position  of  boilers  with  respect  to  : 
(i)  Coaling  and  removal  of  ashes. 

(2)  Delivery  of  smoke. 

(3)  Condensation  of  steam. 

(4)  Danger  from  fire  and  explosion, 

(5)  Superintendence, 

Describe  the  boilers  ;  how  set ;  size  and  height  of  chinmey ;  diameter  and 
length  of  steam-pipe  ;  joints  ;  support ;  lagging.  Feed-pipe  ;  feed-beater  ; 
blow-off  pipe  ;  sizes ;  valves  and  apparatus.  Gauges.  Pressures.  Boilers  over 
heating  furnaces. 

6.  Engines. 

Study  position  of  these  with  respect  to  : 
(i)  Distribution  of  power. 
(2)  Ease  of  attendance,  etc. 
Note  their  speed ;  sizes    of  cylinders ;    mechanism ;    fly-wheel ;    exhaust- 
pipe  ;  condensers ;  governors. 
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7.  Distribution  of  Power. 

Sizes,  speeds  of  main  belt ;  sizes  of  main  pulleys  ;  sizes,  speeds,  and  location 
of  main  shafts  ;  couplings  ;  hangers,  forms,  intervals,  and  lubrication. 
Motion  to  shafts  at  angles  ;  use  and  structure  of  countershafts. 
Pulleys  :  Sizes,  faces,  arms,  securing,  oiling. 

Belts  :  Kinds,  sizes,  speeds,  lacings,  shiftess,  tighteners,  open  and  crossed. 
Other  transmissions. 

8.  Carpenter  and  Pattern  Shop. 

Study  wood-working  machine-tools. 

Saws  :  Slitting,  cross-cut,  band,  and  jig.     Lathes. 

Planers  :  Bed,  carriage.     Matchers, 

Speeds  and  capacities  of  each. 

Study  hand-tools — ^what  are  they  and  how  used. 

Shrink-rules  ;  glues  and  varnishes  and  their  preparation. 

Division  of  patterns,  dowels,  core-prints  and  core-boxes,  draught. 

Draw-irons,  storage  of  patterns. 

Expense  of  patterns. 

9.  Iron  Foundry. 

Size,  shape,  structure,  foundations,  lining  of  cupolas. 

Capacity,  charging,  mixtures,  starting  fires,  tapping,  dropping  out. 

Blast,  pressure,  how  introduced,  kind  of  blower. 

Ladles  :  Form,  size,  structure,  handles,  tipping-gear. 

Sands  :  Green,  dry,  facings,  core-material,  forming  and  baking.     Washes. 

Flashs :  Cope,  drag  or  nowell,  loam-casting,  sweeps,  core-lathe,  cleaning 
castings,  rumbles. 

Study  processes  of  mouldings,  forming  gates  and  supporting  cores. 

Study  processes  of  casting,  skimming,  avoiding  shrinkage  strains  and  ex- 
plosions. 

Note  time  necessary  and  economy  of  close  casting. 

Brass  Foundry  :  Alloys,  moulds,  furnaces,  and  crucibles. 

10.  Forging. 

Heavy  :  Furnaces,  hammers,  anvils,  and  foundations. 

Cranes:  Blast. 

How  large  forging  is  built  up  and  completed.  Time  required.  Upsetting, 
■cutting  off. 

Light  :  Forges,  kinds  of  fuel  and  fires,  blast. 

Hammers  :  Steam  and  power. 

Hand-tools:  Sledges,  hammers,  anvils,  tongs,  swages,  chisels,  flatters, 
fullers. 

Processes  :  Heating,  upsetting,  scarfing,  welding,  fluxes. 

Tongue,  scarf  and  butt  welds.  Drawing  down,  bending,  cutting-off ,  punch- 
ing and  its  limits. 

Tempering  and  forging  of  steel. 
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Flanging  of  plate — anvils,  maals.  vises,  fires,  etc. 

Economy  from  dose  forging. 

Copper  Shop  :  Brazing,  galvanizing,  spinning,  peining,  babbitting. 

II.  Boiler  Shop. 

Shearing,  beveling,  marking,  punching,  drilling,  boring,  bending. 
Riveting,  by  hand  and  machine,  drifting,  reaming,  calking,  expanding  tubes» 
cutting  off  and  heading  over. 
Times  required  per  foot. 

12.  Metal-Working  Machine  Tools. 

Lathes — Drills — ^Vertical  lathes  and  boring  machines. 
Planers — Sharpers — Slotters — Milling  machines. 
Emery  wheels  and  grindstones. 
Study : 
(i)  Motions  of  tool  and  work.     How  produced.     Back-gear,  cone-pulleys, 
quick  returns.     Rpm  and  speed. 

(2)  Centring  and  chucking.      Time    required.      Forms  of  chucks,  face- 
plates, dogs,  and  drivers. 

(3)  Cutters — Forms,  temper,  cutting  edges,  spring,  nature  and  weight  of 
chips,  poor  forms.     Rotary  cutters. 

(4)  Tool-rests  and  holders — Motions,  methods  and  directions  of  feed,  depth 
of  cut,  time  to  finish  one  square  foot. 

Roughing  and  finishing  cut.     Water  finish. 

13.  Bench  Work. 

Hammers — Chipping  by  cold  and  cape  chisels. 

Files — Bastard,  smooth,  dead  smooth,  second-cut,  safe-edges — Sections, 
draw-filing.  Grinding,  scraping,  marking,  surfacing.  Tapping  and  pipe-fitting, 
by  hand  and  machine. 

14.  Floor  Work. 

Ratchet,  hand  and  breast  drills  ;  fly  and  twist  drills. 
Boring  bars  and  mills.     Extensible  and  flexible  shafting. 
Socket  nuts,  wrenches. 

15. 

Supply-room.     Tool-room.    Contents  and  system. 

16. 

Drawing-room  and  office.     Equipment  and  labor. 
Accounts — Time-keeping — Paying — Shop  rules. 
Labor  system — Men  and  helpers — Laborers.    Superintendence. 
Number  of  men  employed  in  each  division.     Economy  of  labor  account. 

F.  R.  HUTTON, 
Instructor  Mechofdcal  Engineering, 

School  of  Mines. 
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Roll  of  the  Class. 

F.  Bartlett,  C.  N.  Comstock,  E.  M.  Decker.  W.  Fisher,  E.  Gould,  A. 
Hawkersworth,  O.  B.  Hibert.  F.  E.  Hopke,  H.  Lipps,  J.  Maclay,  R.  P.  Miller, 
O.  B.  Parker,  H.  Parsons,  G.  S.  Percival,  R.  H.  Syms,  E.  Van  Volkenberg, 
D.  W.  Ward. 


IV,— REPORT    ON   SUMMER    CLASS    IN    PRACTICAL 

GEODESY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  submit  herewith  my  report  on  the 
Summer  School  in  Practical  Geodesy. 

The  class  began  work  on  June  i,  1886,  at  the  observatory. 
On  June  15th  the  class  assembled  at  Cooperstown,  N.  Y., 
where  the  field  work  was  accomplished.  The  class  was  dis- 
missed July  loth.  The  following  was  the  scheme  of  work 
proposed : 

OUTLINE   OF  WORK  REQUIRED. 

I. — I.  Values  of  level  divisions  obtained  by  means  of  the  **  level  trier." 

2.  Conversion  of  mean  time  into  sidereal  time,  and  vice  versa, 

3.  Arrangement  of  star  catalogues  and  methods  of  calculating  apparent 

places  from  the  mean  places. 

4.  Use  of  the  Almanac  for  calculating  elements  needed  in  reductions. 
II. — Transit  Instrument  Clock  and  Chronc^raph. 

1.  Construction. 

2.  Theory  of  instruments. 

3.  Adjustments. 

4.  Star  lists  and  tables. 

5.  Observations  and  reductions  for  constants  and  time  error  of  clock. 
III.— Zenith  Telescope  for  Latitude. 

1.  Construction. 

2.  Theory  of  the  instrument. 

3.  Adjustments. 

4.  Determination  of  constants. 
$•  Star  lists. 

6.  Observations  and  reductions. 
IV. — Equatorial  Telescope. 

1.  Construction. 

2.  General  theory  of  instrument. 

3.  General  method  of  making  observations, 
v.— Sextant. 

I.  Construction  of  the  instrument. 
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2.  Theory  of  instminent. 

3.  Adjastments. 

4.  Use:  (a)  Angle-Measaring. 

(b)  Time  by  single  altitudes  of  san,  employing  artificial  horizon. 

(c)  Time  by  equal  altitudes  of  the  sun — (art.  hor.) 

(d)  Latitude  by  single  altitudes  of  Polaris  (art.  hor.) 

(e)  Latitude  by  drcummeridian  altitudes  of  the  sun  or  stars 

(art.  hor.). 

(f)  Time  by  altitudes  of  stars. 
VI. — Base-Measuring. 

1.  Construction  of  apparatus. 

2.  Adjustments. 

3.  Measurement  of  a  base  and  reduction  of  observations. 
VII, — Angle-Measuring  by  **  Repetitions." 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Observations  and  reductions. 
VIII. — Angle-Measuring  by  '*  Directions." 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Observations  and  reductions. 

4.  Night  observations. 

IX. — Determination  of  the  True  Meridian,  and  the  Azimuth  of  a  Line. 

1.  Theory  of  methods. 

2.  Observations  and  reductions. 

X. — Execution  of  a  Triangulation  and  Reduction  of  Results  Obtained. 
XI. — Trigonometric  Leveling. 

1.  Theory  of  methods. 

2.  Observations  and  reductions. 
XII. — Barometric  Hypsometry. 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Formulae  and  tables. 

4.  Observations  and  reductions. 

This  scheme  was  not  fully  accomplished.  The  subjects 
marked  I.  3  ;  III.  i,  2,  3, 4,  5, 6 ;  IV.  i,  2^  3  ;  VIII.  4 ;  IX.  i, 
2f  were  dealt  with  mainly  by  lectures  in  the  observatory  or 
in  the  field.  By  spending  this  year  more  time  in  the  ob- 
servatory we  hope  to  cover  all  the  ground  indicated  in  the 
scheme.  I  was  assisted  in  the  observatory  by  Mr.  E.  L. 
Stabler,  Fellow  in  Science,  and  in  the  field  for  a  short  time, 
by  L.  H.  Jacoby,  then  Fellow  in  Science. 

I  submit  with  my  report  the  memoirs  of  the  students  on 
the  following  subjects : 
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Descriptions  with  drawings,  after  personal  use, 

(a)  Transit  in  observatory,  sidereal  clock,  chronograph. 

(b)  Base  apparatus. 

(c)  Direction  instrument  with  micrometer-microscopes. 

(d)  Mountain  barometer. 
The  class  numbered  fourteen. 

Respectfully  submitted, 

J.  K.  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy. 

Columbia  College,  May  9,  1887. 
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PRESIDENT'S  REPORT. 


To  THE  Trustees  of  Columbia  College  : 

The  annual  report  of  the  President  for  the  academic 
year  ending  June  13,  1888,  is  herewith  respectfully 
submitted. 

Examinations  for  admission  were  commenced  in 
the  School  of  Arts  on  Monday,  the  31st  of  May, 
1887,  and  continued  through  the  week,  and  examina- 
tions for  admission  to  the  School  of  Mines  on  June 
3d.  These  examinations  were  resumed  and  com- 
pleted on  Monday,  September  24th.  Examinations 
in  the  School  of  Law  took  place  on  Saturday,  Sep- 
tember 29th. 

Scholastic  exercises  were  regularly  resumed  on 
Monday,  October  3d,  in  all  departments.  Three  of 
the  professors  were  not  present,  being  temporarily 
detained  in  returning.  In  two  of  these  instances  the 
delay  was  occasioned  by  failure  to  arrive  in  season  by 
ship  from  Europe.  In  the  other  instance  an  officer 
who  was  engaged  in  scientific  exploration  upon  the 
western  plains  was  subjected  to  an  unexpected  delay 
of  several  days  in  prosecuting  researches  in  palaeon- 
tology. 

Appointments. — The  chair  of  Latin,  which  became 
vacant  with  the  decease  of  Professor  Short  in  De- 
cember, 1886,  has  continued  to  be  unsupplied  through- 
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6  APPOINTMENTS, 

out  nearly  the  entire  year.  Mr.  Harry  T.  Peck, 
Tutor  in  Latin,  has  occupied  the  position  ad  interim^ 
and  has  discharged  its  duties  very  acceptably. 

Messrs.  R.  I.  Allen,  D.  K.  Dodge,  W.  A.  Dunning, 
and  T.  S.  Fiske,  Fellows  of  the  College,  whose  terms 
of  service  ended  in  July,  1887,  were  re-appointed  for 
an  additional  year.  The  President  of  the  College 
was  authorized  also  to  appoint  three  Fellows  in  place 
of  N.  M.  Butler,  W.  C.  Spencer,  and  H.  J.  Walther, 
whose  terms  of  service  expired  in  July,  1887. 
Under  this  authority  were  appointed  Messrs.  James 
C.  Egbert,  Edward  A.  Wasson,  and  Maurice  G. 
Gennert 

Harry  A.  Short,  at  present  Fellow  in  Latin,  was 
appointed  Tutor  in  that  department  for  one  year. 

Frank  J.  Goodnow,  Instructor  in  History  in  the 
School  of  Arts  and  Adjunct  Professor  of  Administra- 
tive Law  in  the  School  of  Political  Science,  whose 
term  of  service  expired  in  July,  1887,  was  re-appointed 
to  the  same  position  in  those  schools  respectively,  to 
hold  office  during  the  pleasure  of  the  board. 

George  H.  Gilman,  of  the  class  of  1887,  was  ap- 
pointed a  Prize  Fellow  in  Science. 

Charles  Knapp  was  appointed  Prize  Fellow  in 
Letters. 

In  the  School  of  Mines,  James  L.  Greenleaf  was 
appointed  Instructor  in  Engineering  and  Drawing ; 
Charles  E.  Colby,  Instructor  in  Organic  Chemistry ; 
and  Ferdinand  G.  Wiechmann,  Instructor  in  Chemi- 
cal, Philosophy  and  Chemical  Physics. 

Mr.  A.  D.  F.  Hamlin,  who  has  served  as  an  As- 
sistant in  the  department  of  Architecture  for  several 
years  past,  was  promoted  to  the  grade  of  permanent 


Digitized  by  VjOOQIC 


APPOINTMENTS,  7 

Instructor,  for  the  term  of  one  year  in  the  same  de- 
partment. 

Mr.  F.  D.  Sherman  was  appointed  Fellow  in  Sci- 
ence, attached  to  the  department  of  Architecture, 
also  for  the  term  of  one  year. 

Ira  H.  Woolsen  was  re-appointed  Assistant  in 
Drawing. 

Henry  C.  Bo  wen.  Fellow  in  Chemistry,  was  re-ap- 
pointed Assistant  in  Quantitative  Analysis,  and  Her- 
man T.  Vult^,  Fellow  in  Chemistry,  was  re-appointed 
Assistant  in  Qualitative  Analysis. 

Joseph  Struthers,  Jr.,  was  re-appointed  Fellow  in 
Mineralogy ;  Frederick  J.  H.  Merrill,  Fellow  in 
Geology;  Henry  H.  Porter,  Fellow  in  Geology; 
and  William  H.  Stuart,  Fellow  in  Engineering. 

Alexis  A.  Julien,  Instructor  in  Biology  and  Micro- 
scopy, whose  term  of  service  expired  October  ist, 
1887,  was  re-appointed  to  the  same  position. 

Alfred  L.  Beebe  was  appointed  Fellow,  Assistant 
in  Assaying,  in  place  of  Charles  F.  Lacombe,  whose 
term  of  service  expired  October  ist,  1887. 

John  Krom  Rees,  Professor  of  Geodesy  and  Prac- 
tical Astronomy,  whose  term  of  service  expired  July 
I,  1887,  was  re-appointed  to  the  same  position,  to 
hold  office  during  the  pleasure  of  the  Board. 

Benjamin  F.  Lee,  Professor  of  Real  Estate  and 
Equity  Jurisprudence,  whose  term  of  service  expired 
October  i,  1887,  was  re-appointed  to  the  same  posi- 
tion. 

Alfred  Gandy  Reeves,  a  member  of  the  graduating 
class  of  the  Law  School,  was  appointed  Prize  Tutor, 
in  place  of  Charles  E.  Hughes,  whose  term  of  service 
expired  July,  1887. 
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Holbrook  F.  J.  Porter,  Superintendent  of  Build- 
ings, whose  term  of  service  expired  in  July,  1887, 
was  re-appointed  to  the  same  position,  to  hold  it 
during  the  pleasure  of  the  Board. 

Stephen  R.  Weeks,  whose  term  of  office  as  Proctor 
expired  in  July,  1887,  was  re-appointed  to  the  same 
position,  to  hold  office  during  the  pleasure  of  the 
Board. 

William  A.  Dunning  was  elected  Prize  Lecturer  in 
the  School  of  Political  Science,  to  hold  office  for 
three  years  from  July  i,  1887. 

Richard  J.  H.  Gottheil  was  elected  to  the  Temple 
Emanuel  Chair  of  Rabbinical  Literature,  to  hold 
office  during  the  pleasure  of  the  Board. 

C.  B.  Laraway  was  appointed  Assistant  in  Natural 
History,  in  place  of  E.  L.  Petersen,  deceased. 

Frederick  W.  Whitridge  was  appointed  Lecturer 
on  the  Constitutional  and  Political  History  of  New 
York,  to  hold  office  during  the  pleasure  of  the  Board. 

The  following  members  of  the  School  of  Political 
Science  were  appointed  to  the  Seligman  Fellowships 
for  the  current  year :  Paul  K.  Ames,  Adolph  Bierck, 
Jr.,  Percy  S.  Dudley,  T.  Gold  Frost,  and  Elmer  G. 
Sammis. 

Michael  Pupin,  John  Tyndall  Fellow  in  Science, 
whose  term  of  office  expired  December  31,  1887,  was 
re-appointed  to  the  Fellowship  for  an  additional 
year. 

John  J.  Northrup  was  appointed  Fellow  in  Science, 
to  assist  in  the  department  of  Geology,  in  place  of 
Henry  H.  Porter,  resigned. 

Edwin  R.  A.  Seligman  was  appointed  Adjunct 
Professor  of    Political  Economy  in   the  School  of 
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Political  Science,  to  hold  office  for  three  years,  or 
during  the  pleasure  of  the  Board. 

At  the  meeting  of  the  9th  January,  1888,  it  was 
resolved  that  there  be  established  in  the  School  of 
Arts  the  grade  of  Assistant  Professor,  who  shall  not 
be  a  member  of  the  Board  of  the  College.  Under 
this  resolution  no  appointment  has  yet  been  made. 
Jasper  T.  Goodwin,  Instructor  in  Mathematics,  was 
promoted  to  the  grade  of  Adjunct  Professor,  his  ap- 
pointment to  take  effect  the  ist  day  of  July,  1888. 

Nicholas  Murray  Butler  was  promoted  to  the 
grade  of  Tutor  in  the  department  of  Philosophy, 
Ethics,  and  Psychology,  the  appointment  to  take 
effect  the  ist  of  July,  1887. 

Leave  of  absence  was  granted  to  A.  V.  W.  Jack- 
son, Instructor  in  Anglo-Saxon  and  also  in  Zend,  for 
the  term  of  one  year,  to  enable  him  to  pursue  studies 
in  Avestan  literature  under  Professor  Geldner,  of 
Halle,  Germany. 

Attendance. — The  general  attendance  upon  the 
entire  university  has  been  larger  during  the  present 
year  than  ever  before,  but  the  increase  in  numbers 
has  been  greatly  owing  to  the  expansion  of  the 
Medical  School  in  consequence  of  its  improved  ac- 
commodations. 

School  of  Arts. — The  number  of  students  in  at- 
tendance on  the  School  of  Arts  during  the  year  has 
been  two  hundred  and  thirty-three ;  of  whom  seventy- 
eight  matriculated  in  the  freshman  class  :  sixty-three 
in  the  sophomore  :  forty-four  in  the  junior ;  and 
forty-eight  in  the  senior  class.  Three  of  these  have 
received  discharges  during  the  year.  If  we  deduct 
the  forty-eight  members  of  the  senior  class  who  will 
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complete  their  course  at  the  close  of  this  year,  there 
will  remain  one  hundred  and  eighty-two  still  con- 
nected with  the  college,  against  one  hundred  and 
eighty-nine  at  the  close  of  the  year  previous.  Of 
these,  one  hundred  and  eighty-nine  who  remained  on 
the  roll  July,  1887,  there  failed  to  matriculate  at  the 
succeeding  session  the  large  number  of  thirty-four,  of 
whom  three  were  deceased  during  the  vacation.  The 
losses  from  year  to  year  from  this  cause  are  very 
unequal.  In  1884,  twenty-two  failed  to  return  ;  in 
1883,  twenty-seven  ;  1882,  thirty-five.  These  facts 
show  an  instability  of  purpose  on  the  part  of  young 
men  in  college  which  is  to  be  regretted. 

School  of  Mines. — The  number  of  students  who 
have  matriculated  in  the  School  of  Mines  during  the 
year  is  two  hundred  and  twenty-eight,  of  whom  fifty- 
nine  matriculated  in  the  first  year ;  seventy-three  in 
the  second  year;  fifty-four  in  the  third  year;  and 
forty-two  in  the  fourth  year.  Of  this  number  thirteen 
have  ceased  to  be  connected  with  the  school,  leaving 
in  actual  present  attendance,  two  hundred  and  fifteen. 
With  the  withdrawal  of  the  graduating  class  at  the 
close  of  the  year  there  will  remain  one  hundred  and 
seventy-three,  against  one  hundred  and  ninety-five  in 
June,  1886. 

School  of  Political  Science. — In  this  school  the 
total  number  of  matriculates  for  the  year  has  been 
sixty-two,  of  whom  twenty-three  have  been  nominally 
in  the  first  year  ;  twenty-six  in  the  second  class ;  and 
thirteen  in  the  third  class.  The  classification  in  this 
school  is  somewhat  uncertain  in  consequence  of  the 
fact  that  a  portion  of  the  students  attend  in  more  than 
one  class.  Such  students  are  not  candidates  for  degrees. 
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School  of  Law. — The  total  attendance  in  the  Law 
School  for  the  year  has  amounted  to  four  hundred 
and  eighty-one  ;  of  whom  two  hundred  and  seventy- 
four  were  members  of  the  junior  class,  and  two 
hundred  and  seven  of  the  senior  class.  Of  this 
number  two  hundred  and  twenty-nine  were  graduates 
of  fifty-six  colleges  and  universities ;  of  whom  forty- 
four  were  graduates  of  Columbia  College,  thirty-two 
of  Yale  University,  twenty  of  the  College  of  New 
Jersey,  seventeen  of  the  College  of  the  City  of  New 
York,  and  fifteen  of  Harvard  University.  The  num- 
ber of  graduates  in  1887  was  one  hundred  and  twenty- 
four,  and  the  total  number  to  date  is  three  thousand 
two  hundred  and  fifty-four. 

School  of  Medicine. — The  number  of  students  in 
the  School  of  Medicine  is  eight  hundred  and  nine, 
without  classification.  This  number  was  two  hundred 
and  three  in  excess  of  the  matriculates  of  the  pre- 
ceding year. 

School  of  Library  Economy. — In  this  school,  the 
number  of  admissions  was  thirty. 

Collegiate  Course  for  Women. — The  total  number 
of  matriculates  in  this  course  was  twenty-eight. 

Graduate  Department. — In  this  department  there 
were  thirty-six  graduates  in  Arts  and  seven  graduates 
of  the  School  of  Mines. 

The  grand  total  of  attendance  in  all  the  depart- 
ments amounted  to  nineteen  hundred  and  fourteen. 
From  this  number,  if  we  deduct  fifty-one  for  repeti- 
tions, the  remainder  will  be  eighteen  hundred  and 
sixty-three,  against  sixteen  hundred  and  two  for  the 
last  preceding  year ;  which  is  the  largest  total  here- 
tofore recorded. 
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DEGREES  CONFERRED  IN  1886-87. 
During  the  year  ending  in  June,  1887,  the  following  degrees  were  conferred  : 

1.  IN  THE  SCHOOL    OF    ARTS. 

D^;ree.  Number. 

Bachelor  of  Arts 44 

Bachelor  of  Letters i 

Master  of  Arts 8 

Doctor  of  Letters  (honorary) 23 

Doctor  of  Laws  (honorary) 30 

Doctor  of  Divinity  (honorary) 8 

Master  of  Arts  (honorary) I 

Total —            T15 

2.  IN  THE    SCHOOL  OF  MINES. 

Engineer  of  Mines 23 

Civil  Engineer 14 

Metallurgical  Engineer 2 

Bachelor  of  Philosophy 14 

Doctor  of  Philosophy        ......  3 

Total .  —  56 

3.      IN  THE  SCHOOL  OF    POLITICAL  SCIENCE. 

Bachelor  of  Arts 8 

Bachelor  of  Philosophy 4 

Master  of  Arts 16 

Total —  28 

4.      IN  THE  SCHOOL  OF  LAW. 

Bachelor  of  Laws 110  no 

5.      IN  THE   COLLEGIATE  COURSE    FOR  WOMEN. 

Bachelor  of  Letters i 

Certificate  of  Proficiency 4 

Total —  5 

6.      IN  THE  SCHOOL    OF  MEDICINE. 

Doctor  of  Medicine 106  106 

Grand  total 434 

This  unusually  large  number  of  degrees  is  owing 
to  the  occurrence  of  the  Centennial  celebration  in 
April,  1887,  at  which  time  the  honorary  degrees  were 
mainly  conferred. 
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Residences  of  Students. — The  localities  from  which 
the  students  of  the  various  Schools  are  derived  are 
shown  in  the  tabular  statement  annexed.  Of  the 
students  in  Arts  the  attendance  is  principally  from 
this  city  or  the  immediate  vicinity.  On  this  account 
students  from  New  York  City,  Brooklyn,  and  Jersey 
City  are  separately  entered,  and  are  not  included  in 
the  attendance  from  the  States  of  New  York  and 
New  Jersey.  The  totals  for  the  States  of  New  York 
and  New  Jersey  therefore  exclude  the  separate  cities. 
In  the  professional  schools  the  distribution  is  very 
general  throughout  the  United  States,  and  includes 
a  limited  number  of  foreign  countries. 

RESIDENCES   OF   STUDENTS. 


School 

School 

School 

School 

School 

School 

Gradu- 

Course 

of 

Residence. 

of 

of 

of 

of 

of  Med- 

ate De- 

for 

Library 

Total. 

Arts. 

Mines. 

PoLSci. 

Law. 

icine. 

partm*t. 

Women. 

Econ- 
omy. 

New  York  City 

116 

ICO 

30 

191 

255 

18 

23 

2 

735 

Brooklyn    .     .     , 

30 

46 

9 

76 

60 

9 

230 

Jersey  City     .     . 
New  York  State  . 

4 

4 

4 

2 

14 

40 

24 

6 

68 

133 

3 

2 

4 

280 

New  Jersey     . 

27 

22 

9 

41 

102 

2 

2 

2 

207 

Alabama    .     .     . 

I 

I 

5 

I 

8 

Arkansas    .     . 

I 

I 

Bermuda    .     . 

I 

I 

California  .     . 

5 

7 

12 

Canada       .     . 

I 

I 

5 

7 

Central  America 

2 

7 

9 

Colorado    .     . 

2 

2 

4 

Connecticut    . 

3 

3 

5 

42 

I 

1 

55 

Cuba     .     .     . 

3 

4 

7 

Dakota       .     . 

I 

I 

Dist.  of  Columbia 

2 

2 

I 

5 

Florida       .     . 

2 

2 

Georgia      .     . 

I 

2 

5 

8 

Germany    .     . 

I 

I 

2 

Illinois .     .     . 

I 

I 

3 

8 

II 

3 

27 

Indiana      .     . 

2 

2 

4 

Iowa      .     .     . 

2 

2 

I 

5 

Kansas .     .     . 

I 

I 

3 

2 

5 

Kentucky 

I 

3 

4 
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School 

School 

School 

School 

School 

School 

Gradu- 

Course 

of 

Residence. 

of 

of 

of 

of 

of  Med- 

ate De- 

for 

Library 

Totol. 

Arts. 

Mines. 

PoUSd. 

Law. 

icine. 

partm't. 

Women. 

Econ- 
omy. 

Louisiana  .     . 

2 

3 

2 

7 

Maine    .     .     . 

I 

I 

10 

2 

14 

Maryland   .     . 

3 

I 

4 

Massachusetts 

3 

22 

I 

II 

37 

Michigan   .     . 

2 

4 

6 

Minnesota 

2 

8 

10 

Missouri     .     . 

2 

2 

5 

9 

Montana    .     . 

I 

2 

3 

New  Brunswick 

I 

I 

2 

New  Hampshire 

6 

I 

7 

North  Carolina 

7 

7 

Nova  Scotia    . 

3 

3 

Ohio      .     .     . 

I 

5 

6 

10 

I 

I 

24 

Oregon       .     . 

2 

6 

8 

Pennsylvania  . 

I 

I 

6 

13 

21 

Porto  Rico      .     , 

I 

I 

Rhode  Island 

2 

2 

18 

1 

23 

Scotland     .     . 

2 

2 

South  America 

2 

I 

3 

South  Carolina 

I 

2 

3 

Tennessee  .     . 

I 

3 

4 

Texas    .     .     . 

I 

5 

6 

Turkey      .     .     , 

• 

2 

2 

U.  S.  of  Colombia 

\ 

3 

3 

Utah     .     .     .     . 

2 

2 

Vermont     .     .     . 

1 

T 

2 

7 

II 

Virginia     .     .     . 

2 

7 

9 

West  Virginia      . 

I 

I 

I 

I 

4 

Wisconsin  .     .     . 

8 

4 

2 

14 

Totals .     .     . 

228 

224 

6i 

461 

809 

39 

28 

33 

1863 

Ages  of  Undergraduates  in  the  School  of  Arts. — 
The  following  statement  exhibits  the  average  ages  of 
the  students  matriculating  in  the  School  of  Arts  at 
the  last  birthday  preceding  their  matriculation,  to- 
gether with  the  extreme  ages  in  each  class  : 


Class. 

No. 

in  Class. 

Average  age. 

Oldest. 

Youngest 

Seniors, 

48 

2(V, 

24 

18 

Juniors, 

44 

I9}f 

25 

17 

Sophomores, 

65 

18H 

20 

16 

Freshmen, 

78 

I7A 

21 

14 

As  these  numbers  were  given  for  the  beginning 
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of  the  year,  the  average  age  of  the  senior  class  at 
graduation  will  be  a  little  over  twenty-one  years. 

Scholarship. — In  past  years  it  has  been  customary 
to  present  a  statement  of  the  relative  scholarship  of 
the  students  in  the  School  of  Arts  at  the  close  of 
each  year.  This  has  been  founded  on  the  results  of 
a  system  of  marking  for  the  values  of  scholastic 
performances  of  the  students  in  the  several  depart- 
ments. As  much  dissatisfaction  has  been  expressed 
by  both  students  and  Faculty  with  this  artificial 
method  of  estimating  merit,  it  has  been  resolved  to 
try  the  experiment  of  discontinuing  the  numerical 
marking  system,  and  in  place  of  it  require  semi-an- 
nual reports  from  each  instructor,  of  the  names  only 
of  those  who  are  proficient  in  each  study,  and  of 
those  who  are  deficient ;  and  in  order  to  provide 
honorable  distinction  to  the  most  meritorious,  each 
head  of  department  is  required  to  report  at  the  close 
of  the  final  examination  in  each  year,  the  names  of 
those  students,  not  exceeding  three  in  number,  who, 
in  each  class  have  displayed  the  greatest  excellence 
in  the  studies  of  his  department ;  and  any  student 
who  is  so  reported  as  proficient  in  all  departments,  is 
to  be  reported  as  an  honor  man.  The  names  of  the 
honor  men  are  to  be  recorded  in  the  register  of  the 
ensuing  year.  This  plan  having  been  introduced  in 
the  course  of  the  current  year,  the  results  will  not 
be  reported  until  the  close  of  the  final  examination, 
and  will  be  given  in  succeeding  reports  hereafter. 
Thus  far  the  plan  seems  to  be  regarded  as  likely  to 
prove  successful. 

Discipline. — For  many  successive  years  it  has  been 
customary  to  notice  in  these  reports  the  degree  to 
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which  good  order  has  prevailed  in  the  institution. 
It  is  an  unfortunate  fact  that  young  men  cannot  be 
collected  together  in  great  numbers  in  institutions  of 
learning  without  being  subject  from  time  to  time  to 
excitements  which  seriously  interfere  with  the  pur- 
poses for  which  they  are  nominally  assembled.  All 
colleges  are  liable  to  disturbances  of  this  character ; 
but  it  is  gratifying  to  be  able  to  state  that  Columbia 
College  has  for  many  years  been  free  from  any  seri- 
ous evil  of  this  nature.  An  important  cause  of  this 
exemption  is  undoubtedly  to  be  found  in  the  fact 
that  the  undergraduate  students  of  this  college  reside 
chiefly  at  home,  and  are  not  subject  to  the  demoral- 
izing influences  which  often  prevail  when  immature 
youth  are  aggregated  in  large  bodies  in  buildings 
where  they  are  left  for  a  great  part  of  the  time  with- 
out supervision,  either  domestic  or  municipal.  The 
system  so  generally  prevalent,  according  to  which  in- 
experienced men  are  abandoned  in  the  morning  of 
life  entirely  to  their  own  control,  though  it  seems  to 
be  generally  accepted  as  necessary,  is  attended  with 
very  serious  evils.  It  is  a  system  very  different  in 
its  original  intent  from  what  it  has  grown  to  be.  In 
the  collegiate  systems  of  the  earlier  centuries  it  was 
designed  that  the  student  should  be  subject  to  the 
constant  supervision  of  the  governing  body,  and 
students  and  teachers  were  required  to  reside  under 
the  same  roof.  The  abandonment  of  the  principle 
of  surveillance  so  long  maintained  has  been  unac- 
companied by  any  adequate  safeguard,  and  the  con- 
sequence is  that  the  young  men  of  our  collegiate 
institutions  are  left  practically  free  form  any  restraint 
upon  their  freedom  of  action.     It  is  only  surprising 
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that  with  such  large  opportunities  for  unrestrained 
irregularities  of  conduct,  American  youth  are,  on  the 
whole,  so  free  from  gross  improprieties  of  deport- 
ment. We  have  reason  to  be  greatly  gratified,  to 
whatever  cause  it  may  be  owing,  that  our  own  college 
throughout  its  history  has  so  rarely  been  subject  to 
troubles  from  this  cause. 

Athletic  Games. — In  recent  years  increasing  atten- 
tion has  been  continually  directed  to  the  importance 
of  physical  culture  among  young  men  in  colleges. 
There  is  reason  to  believe  that  if  the  importance  of 
this  subject  has  not  been  exaggerated,  at  least  the 
methods  employed  for  encouraging  it  have  been 
more  or  less  mistaken.  If  vigorous  exercise  should 
be  practised  by  a  portion  of  the  young  men  under  in- 
struction in  college,  the  same  ought  to  be  the  case 
with  all ;  yet  it  is  doubtful  whether  the  great  propor- 
tion of  the  students  in  any  of  our  colleges  participate 
in  the  exercises  which  are  esteemed  so  important. 
They  certainly  do  not  do  so  in  institutions  which  are 
unprovided  with  regularly  equipped  gymnasia ;  and 
even  where  such  advantages  are  possessed,  there  is 
rarely  any  constant  and  persevering  practice.  It  is 
too  often  the  case  that  at  the  beginning  of  a  session 
young  men  are  animated  for  a  week  or  two  by  a  very 
lively  zeal  to  participate  in  athletic  sports,  which  in  a 
brief  period  wears  itself  out ;  after  which  the  gymna- 
sium is  for  the  most  part  deserted.  What  is  more 
likely  to  happen  is  the  selection  of  a  limited  number 
of  athletes  who  are  supposed  to  possess  more  than 
usual  skill  and  who  are  charged  with  representing  the 
college  in  their  match  games  with  other  institutions. 
They  will  thus  designate,  for  example,  the  base-ball 
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team,  or  foot-ball  team,  or  the  boat  crew,  to  whom 
will  be  committed  exclusively  the  maintenance  of  the. 
honor  of  the  college  in  this  particular  field.  Those 
not  thus  selected  will  relapse  into  the  sluggishness 
of  previous  years,  and  thus  the  mass  of  the  students 
will  derive  very  little  benefit  from  the  efforts  thus 
made  for  their  physical  improvement  This  is  un- 
doubtedly very  seriously  to  be  regretted.  It  is  to  be 
regretted  mainly  because  it  is  a  disappointment  of  a 
very  worthy  and  desirable  object ;  but  it  is  to  be  re- 
gretted also  because  it  entails  upon  the  students  a 
serious  burden  of  expense — an  expense  which,  under 
college  usages,  can  hardly  be  avoided.  Though  a 
very  limited  number  of  young  men  actually  partici- 
pate in  these  sports,  the  burden  falls  more  or  less  on 
all  alike.  The  expeditions  got  up  to  visit  sister  col- 
leges in  these  trials  of  agility  or  skill  involve  serious 
expenditures,  and  as  the  representatives  of  the  col- 
lege are  charged  with  the  responsibility  of  maintain- 
ing the  reputation  of  the  entire  body,  they  can  hardly 
be  expected  to  do  so  at  their  own  charge.  Another 
evil  attends  the  practice  now  become  so  common  of 
inter-collegiate  matches.  Though  but  a  limited  num- 
ber engage  personally  in  these  games,  yet  the  inter- 
est taken  in  them  by  the  mass  of  the  students  is 
general  and  absorbing.  As  these  contests  approach, 
there  is  more  or  less  distraction  of  the  minds  of  the 
students  from  their  proper  pursuits,  and  for  the  time 
being  a  more  or  less  serious  neglect  of  study.  This 
is  an  evil  inevitable  while  the  present  system  is 
maintained,  and  is  of  sufficient  magnitude  to  justify, 
in  the  opinion  of  the  undersigned,  an  absolute  pro- 
hibition of  inter-collegiate  games  altogether. 
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The  evil  was  not  one  originally  anticipated.  In 
the  encouragement  given  to  athletic  sports  it  was 
hoped  that  the  physical  vigor  of  the  students  gener- 
ally might  be  promoted,  and  so  that  the  great  de- 
sideratum of  "  a  sound  mind  in  a  sound  body ''  might 
be  secured  to  all.  The  perversion  of  the  system  by 
which  whatever  benefit  may  be  enjoyed  accrues  only 
to  a  small  number,  while  the  burden  of  expense  comes 
equally  on  all,  has  practically  destroyed  the  useful- 
ness of  the  system,  and  given  it  another  character, 
more  an  injury  to  the  cause  of  education  than  a  ben- 
efit It  is  well  worth  consideration  whether  boating 
clubs  or  match  games  of  any  sort  beyond  the  limits 
of  the  university  itself  ought  not  to  be  totally  pro- 
hibited. Columbia  College  maybe  entitled  to  speak 
on  this  subject  with  some  degree  of  authority,  as  she 
was  one  of  the  first  of  the  colleges  to  offer  encour- 
agements to  athletic  sports  by  directly  subsidizing 
them ;  but  in  doing  this  the  Trustees  had  no  other 
object  but  to  promote  physical  exercise  among  the 
students  within  the  institution  itself.  More  than 
twenty  years  ago  there  began  to  be  made  annually  a 
considerable  appropriation  under  the  title  "gym- 
nastic exercises."  The  intention  of  this  was  princi- 
pally to  defray  the  cost  of  implements,  and  the  occa- 
sional rent  of  grounds.  The  spirit  of  emulation, 
however,  soon  led  the  young  men  to  a  practice  which, 
at  the  time,  amounted  to  an  abuse.  The  appropria- 
tion granted  by  the  Trustees  began  to  be  applied  to 
the  purchase  of  prizes  to  be  awarded  to  the  most  suc- 
cessful competitors.  This  was  at  first  objected  to, 
but  in  the  end  it  was  granted,  and  the  practice  may 
have  had  the  effect  to  make  participation  in  these 
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Sports  more  general.  It  continued  in  effect  for  a 
number  of  years,  but  in  the  springing  up  of  inter- 
collegiate matches  the  general  practice  of  athletics 
sooner  or  later  disappeared. 

The  absence  of  a  regular  gymnasium  has,  however, 
been  a  great  discouragement  to  the  general  practice 
of  athletic  sports  in  this  institution.  Two  years  ago 
there  was  an  effort  made  on  the  part  of  alumni  of 
the  college  to  secure  a  fund  for  the  erection  of  a  well- 
appointed  gymnasium  in  the  vicinity  of  the  college 
grounds.  Plans  and  estimates  were  made  for  the 
necessary  building  and  ground,  and  the  probability 
seemed  then  that  the  object  would  soon  be  realized ; 
but  the  scheme  seems  to  have  fallen  through,  or  only 
seems  likely  to  be  accomplished  when  the  Trustees 
shall  be  able,  if  that  shall  ever  happen,  to  carry  out 
the  design  at  their  own  expense. 

In  the  much  discussion  which  has  taken  place  on 
this  subject  in  the  public  press  during  the  past  year, 
it  has  been  imputed  as  an  evil  attendant  upon  inter- 
collegiate matches  that  they  have  a  tendency  to  give 
an  advantage  in  regard  to  numerical  attendance  to 
those  institutions  which  are  most  successful  in  these 
competitions.  Opinions  were  sought  by  a  leading 
journalist  in  Boston  from  the  heads  of  a  large  num- 
ber of  colleges,  as  to  the  presumed  effect  of  athletic 
successes  in  increasing  the  attendance  upon  institu- 
tions which  had  won  honors  with  more  than  usual 
frequency  in  games  of  skill.  No  doubt  there  has 
been  prevalent  an  opinion  to  this  effect  extensively 
in  the  community.  The  heads  of  colleges  generally, 
however,  concurred  in  the  belief  that  this  effect  had 
been  materially  imperceptible.     The  opinion  was  ex- 
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pressed  that  in  a  matter  of  so  grave  importance  as  a 
choice  of  a  college,  a  consideration  so  insignificant  as 
a  loss  of  a  boat  race  or  ball  match  would  have  no 
material  weight  with  a  young  man  desirous  to  secure 
a  good  education,  and  still  less  with  his  father.  It  is 
still,  however,  undoubtedly  true  that  a  young  man 
will  reflect  with  pride  on  the  fact  that  the  college  to 
which  he  belongs  can  boast  an  honorable  athletic 
record,  and  though  this  consideration  may  not  have 
often  a  prevailing  influence,  it  is  hardly  to  be  doubted 
that  it  counts  for  something. 

Elective  Studies. — For  more  than  twenty  years 
Columbia  College,  during  a  portion  of  the  course, 
has  maintained  a  system  of  study  partially  free. 
During  the  senior  year  at  present  the  studies  are 
altogether  elective.  The  junior  class  are  confined 
during  two-thirds  of  the  time  to  a  course  of  study 
specifically  prescribed.  It  follows  that  certain  studies 
will  be  elective  by  both  seniors  and  juniors,  and  others 
elective  by  seniors  only.  In  the  following  tables  the 
distribution  is  given  in  each  of  the  subjects  belonging 
to  these  two  categories : 

STUDIES  ELECTIVE  BY  SENIORS  ONLY, 

Number  electing. 

Number  in  class 48 

English 15 

Astronomy 26 

Philosophy 17 

Ethics II 

Chemistry 15 

Political  Economy 17 

Constitutional  History  of  Europe      .        *        ...  22 

Constitutional  History  of  England 8 

Geology 4 

Anglo-Saxon 4 

Navigation i 

Practical  Astronomy 2 
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STUDIES  KLECnVX  BY  BOTH  JUNIORS  AND  SENIORS. 


Number  in  class 
Greek    . 
Latin     . 
Mathematics 
Physics 
Botany  . 
French  . 
German 
Spanish 
Italian  . 


Seniors. 

Juniors. 

Tota 

48 

44 

92 

12 

4* 

16 

28 

20* 

48 

5 

II 

16 

24 

29 

53 

13 

16 

39 

23 

II 

34 

15 

17 

32 

3 

2 

5 

4 

3 

7 

*  In  addition  to  this  elective  Latin  and  Greek,  the  same  languages  are  com- 
pulsory upon  the  junior  class  for  two  hours  weekly  each  throughout  the  year. 

The  modern  languages,  French,  German,  Italian, 
and  Spanish,  are  elective  in  the  freshman  and  sopho- 
more classes  as  well  as  also  in  the  classes  above. 
The  following  statement  shows  the  relative  distribu- 
tion of  these  languages  in  the  two  lower  classes. 

MODERN  LANGUAGES  ELECTIVE  BY  SOPHOMORES  AND  FRESHMEN. 


Sophomores. 

Freshmen. 

Total 

Number  in  class 

.        .        65 

78 

143 

French    . 

33 

43 

76 

German  . 

28 

31 

59 

Italian     . 

0 

0 

0 

Spanish  . 

2 

2 

4 

specials,  electing  none 

2 

2 

4 

TOTAL  NUMBER  ELECTING  MODERN  LANGUAGES. 

Total  number  of  students 235 

Number  electing  French no 

••       German 91 

*•            **       Spanish 9 

*•            **       Italian 7 

.  The  final  statement  here  given,  which  shows  the 
total  humber  of  students  pursuing  the  several  modern 
languages  respectively  without  regard  to  classifica- 
tion, makes  it  appear  that  the  Spanish  and  Italian 
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languages  are  sought  by  comparative  few.  This  is 
owing  to  the  fact  that  the  other  two,  French  and 
German,  or  one  of  them,  has  heretofore  been  com- 
pulsory to  the  exclusion  of  any  other.  The  Italian 
or  Spanish  or  Scandinavian  were  permitted  only  to 
such  students  as  were  already  proficient  in  French  or 
German.  This  regulation  has  been  since  discarded 
and  this  disadvantage  has  been  removed.  The  effect 
will  be  perceived  later. 

Lenten  Lectures. — In  the  last  annual  report  of  the 
undersigned  it  was  stated  that,  by  a  spontaneous 
movement  among  the  students,  a  request  had  been 
prepared  with  the  signatures  of  a  large  number  of 
students,  asking  that  certain  eminent  clergymen  of 
this  city  and  Brooklyn  might  be  invited  to  address  to 
the  students  from  time  to  time  during  Lent,  a  series 
of  brief  religious  discourses  in  connection  with  the 
regular  morning  Chapel  services.  This  request  was 
endorsed  by  several  members  of  the  Faculty,  and  also 
by  several  Trustees,  and  was  very  willingly  complied 
with.  The  effect  was  so  beneficial  that  the  undersigned 
contemplated  an  extension  of  the  system  for  a  larger 
portion  of  the  year,  and  he  had  begun  to  make  ar- 
rangements to  that  effect  about  mid-winter,  when  his 
plans  were  interrupted  by  the  failure  of  his  health. 
As  Lent  approached,  however,  the  students  renewed 
their  request  of  the  previous  year,  and  they  were 
encouraged  to  issue  invitations  as  before.  In  the 
previous  year  the  invitations  were  confined  entirely 
to  clergymen  of  the  Episcopal  Church.  This  year  a 
desire  was  expressed  to  include  a  number  from  other 
denominations,  to  which  request  permission  was  very 
freely  granted.     The  gentlemen  who  have  had  the 
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kindness  to  contribute  these  very  instructive  addres- 
ses have  been  :  Rev.  Richard  D.  Harlan,  Rev.  S.  De 
Lancey  Townsend,  Rev.  Wm.  S.  Rainsford,  D.D., 
Rev.  H.  T.  McEwen,  Rev.  Henry  A.  Adams,  and 
Rev.  Henry  van  Dyke,  D.D. 

Free  Public  Lectures. — During  the  last  two  years 
there  has  been  maintained  a  series  of  public  lectures 
open  freely  to  citizens  as  well  as  students.  These 
have  been  given  on  the  successive  Saturday  morn- 
ings. They  have  been  given  principally  by  officers 
of  the  college,  but  also  in  some  instances  by  well- 
known  literary  men.  They  have  been  attended  by  a 
considerable  concourse  of  citizens,  and  there  has  been 
manifested  a  remarkable  interest  to  secure  admis- 
sion. Though  many  tickets  have  been  issued  in 
excess  of  the  capacity  of  the  hall,  we  had  constant 
applications  for  tickets  which  we  were  not  able  to 
supply,  and  were  compelled,  to  our  great  mortification, 
to  refuse.  Every  day  we  feel  more  and  more  the 
disadvantage  of  having  no  accommodations  adequate 
to  an  exigency  of  this  kind.  In  the  scheme  proposed 
as  above  stated  for  the  erection  of  a  gymnasium,  pro- 
vision had  been  contemplated  at  the  same  time  for  a 
large  assembly  hall  to  meet  not  only  large  lecture 
audiences  but  also  public  meetings  of  students,  com- 
mencement exercises,  and  similar  occasions.  When 
the  plan  for  erecting  a  Law  School  and  Library  was 
in  contemplation,  a  large  assembly  hall  was  a  prin- 
cipal feature  of  it,  but  that  plan  was  ultimately  aban- 
doned under  what  was  thought  to  be  the  pressure  of 
necessity.  How  the  difficulty  is  to  be  overcome 
without  a  total  abandonment  of  the  present  site  of 
the  college,  and  seeking  another  locality,  will  not  be 
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a  problem  easy  of  solution.  There  has  not  been  a 
step  of  progress  taken,  attended  by  more  satisfactory 
results  than  this  system  of  free  public  lectures,  and 
nothing  is  more  desirable  than  that  the  system  should 
receive  a  large  expansion  and  development. 

TAe  Graduate  Department. — The  growth  of  the 
desire  for  attainments  superior  to  the  grade  of 
undergraduate  study  in  this  country  has  in  recent 
years  become  very  marked.  A  number  of  our  higher 
institutions  of  learning  have  made  specific  provision 
for  this  class  of  students.  If  the  disposition  of  our 
young  graduates  to  resort  to  foreign  universities  for 
superior  education  has  not  ceased,  it  has  to  a  great 
extent  given  place  to  a  gradually  growing  preference 
for  the  opportunities  offered  by  our  own  higher  insti- 
tutions for  instruction  of  the  same  character.  Johns 
Hopkins  University  has  from  the  beginning  devoted 
itself  chiefly  to  this  description  of  higher  education. 
Harvard,  Yale  College,  and  also  Princeton  have 
been  successful  in  attracting  a  large  number  of  such 
graduate  students,  which  for  many  years  has  been 
steadily  increasing.  Columbia  College  has  more 
recently  engaged  in  work  of  the  same  description 
and  our  experience  here  has  corresponded  with 
that  of  our  sister  institutions  in  a  steady  but  slowly 
increasing  attendance.  The  origin  of  this  movement 
may  be  traced  to  the  institution,  nearly  twenty  years 
ago,  of  the  system  of  Prize  Fellowships,  by  which  the 
desire  was  stimulated  for  advanced  attainments  in 
letters  and  science.  Originally  it  was  not  contem- 
plated that  our  Prize  Fellows  should  receive  instruc- 
tion in  the  college  itself.  They  were,  on  the  other 
hand,   encouraged  to  resort  to  foreign  universities, 
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and  subject  to  no  constraint  as  to  the  manner  of 
prosecuting  their  studies,  but  the  obligation  to  report 
the  character  of  their  work  periodically  to  the  presi- 
dent. As  a  rule,  the  Fellows  elected  under  this 
system  became  honorably  proficient,  and  on  their 
return  from  abroad  obtained  preferment  to  subordi- 
nate positions  in  instruction  in  our  own  college  and 
elsewhere.  After  a  time  it  became  obvious  that  it 
might  be  advantageous  to  make  attendance  at  our 
college  compulsory,  while  by  this  means  we  could 
secure  the  advantage  of  making  of  our  Fellows  con- 
tributors to  the  service  of  the  institution,  by  annexing 
them  as  assistants  in  the  different  departments.  The 
Graduate  Department  was  accordingly  constituted  in 
1880,  since  which  time  it  has  received  about  twenty 
additions  by  appointment  of  Fellows,  which  number 
has  been  considerably  increased  by  voluntary  acces- 
sions. 

Simultaneously  with  the  creation  of  the  Graduate 
Department  there  was  established  the  School  of 
Political  Science  which  is  practically  a  school  of 
graduate  study,  and  of  which  the  subjects  are  in- 
cluded in  foreign  universities  under  what  is  called  the 
"  Philosophical  Faculty."  The  German  universities 
are  in  fact  practically  schools  of  professional  study. 
All  our  associated  schools  fall  properly  in  the  prov- 
ince of  university  instruction  and  there  is  therefore, 
in  the  inevitable  drift  of  things,  a  tendency  to  concen- 
trate our  energies  upon  the  Graduate  Department. 
This  has  been  so  distinctly  perceived  by  the  Trustees 
that  there  has  been  a  distinct  effort  made  from  time 
to  time  to  convert  Columbia  College  altogether  into 
a  school  of  post-graduate  instruction.     About  thirty 
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years  ago  this  effort  assumed  the  form  of  a  publicly 
declared  purpose,  and  after  a  very  elaborate  investi- 
gation resulted  in  the  constitution  of  a  definite  uni- 
versity organization.  The  time  was  not  ripe,  how- 
ever, for  so  large  a  step  of  progress,  and  the  effort 
failed  to  prove  a  success.  Out  of  it,  however,  grew 
the  Law  School,  which  meeting  a  well-ascertained 
public  want,  proved  immediately  successful  and  has 
been  permanently  maintained.  Some  years  later  the 
School  of  Mines  appealed  to  a  public  want  similarly 
ascertained,  and  was  accordingly  in  like  manner  suc- 
cessful. The  operations  of  the  institution  have  in 
recent  years  extended  over  so  wide  a  field  that  the 
original  college  has  been  entirely  overshadowed,  and 
a  doubt  has  been  raised  whether  its  usefulness  has 
not  ceased.  A  resolution  is  now  pending  before  the 
Board,  inquiring  whether  it  is  not  advisable  that  the 
whole  scheme  of  education  in  Columbia  College 
should  be  raised  to  a  higher  plane,  and  which  in- 
volves the  further  question  whether  it  is  not  advisa- 
ble to  discontinue  the  department  of  Arts.  So  long 
as  this  question  remains  under  discussion  before  the 
governing  board,  it  would  not  be  becoming  in  the 
undersigned  to  pronounce  an  opinion  upon  it  here. 
It  may  be  permitted,  however,  to  say  in  this  place, 
that  if  the  question  were  merely  as  to  the  sufficiency 
and  importance  of  the  work  proposed,  there  could  be 
no  doubt  that  our  Faculties  could  find  ample  and 
adequate  occupation  if  they  were  confined  to  giving 
instruction  exclusively  to  graduate  students.  On  the 
other  hand,  such  has  been  the  excessive  multiplication 
of  undergraduate  colleges  in  our  country  in  recent 
years,  that  the  business  of  those  colleges  is  greatly 
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overdone,  and  it  would  certainly  be  a  material  benefit 
to  the  educational  interests  of  our  country,  if  a  large 
proportion  of  the  existing  colleges  could  be  sup- 
pressed. From  statistics  gathered  by  the  undersigned 
in  former  years  with  great  labor,  it  was  made  mani- 
fest that  while  in  the  last  half  century  the  proportion 
of  students  in  Arts  in  American  colleges  has  been 
gradually  but  steadily  diminishing,  the  number  of 
colleges  has  on  the  other  hand  more  than  corre- 
spondingly increased.  Since  about  1837  the  popu- 
lation of  the  country  has  increased  fourfold,  and  the 
number  of  colleges  threefold,  while  the  number  of 
students  in  Arts  has  in  the  meantime  only  doubled. 
In  the  country  generally  the  number  of  students  un- 
der instruction  at  any  given  time  is  in  a  proportion 
of  about  I  to  2,000  or  2,500.  In  1830  the  average 
attendance  on  the  existing  colleges  was  sixty-seven 
each,  and  in  1880  about  forty  each.  There  is  not  a 
State  in  the  Union  in  which  the  number  of  colleges 
is  not  greatly  in  excess  of  the  educational  needs  of 
the  population.  This  city  itself  may  be  taken  as  an 
illustration.  New  York  has  about  a  million  and  a 
half  of  inhabitants.  It  should  be  capable  of  furnish- 
ing, therefore,  at  the  ratio  of  i  to  2,500,  six  hundred 
undergraduate  students  in  Arts.  This  is  not  a  number 
greater  than  could  be  comfortably  provided  for  in  a 
single  college.  Nevertheless  we  have  three,  not  count- 
ing the  minor  colleges  under  the  care  of  the  fathers  of 
the  Roman  Catholic  Church.  It  would  not  be  there- 
fore educationally  a  misfortune  if  Columbia  College 
should  cease  to  exist  as  a  school  for  undergraduate 
students.  The  city  would  still  be  fully  supplied  with 
educational  advantages,  while  there  could  be  no  doubt 
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that  this  institution  could  be  more  profitably  em- 
ployed by  confining  itself  to  the  field  of  superior  edu- 
cation. Whatever  be  the  policy  pursed  in  this  matter, 
nevertheless  it  is  the  unavoidable  tendency  of  things 
to  press  upon  Columbia  College  more  and  more  con- 
stantly from  year  to  year  the  duty  of  providing  for 
the  wants  of  the  superior  class  of  students,  that  is  to 
say,  the  business  of  proper  university  instruction. 
The  location  of  the  institution  in  the  greatest  city  of 
the  continent  is  peculiarly  favorable  to  such  an  un- 
dertaking, and  though  the  college  is  not  possessed  of 
funds  sufficient  to  enable  it  to  carry  out  this  complete 
design,  it  is  hardly  to  be  doubted  that  provision  may 
sooner  or  later  become  sufficient  to  accomplish  this 
object.  One  advantage  which  we  already  possess 
toward  it  consists  in  the  Library,  which,  although  in- 
complete in  some  details,  goes  far  toward  supplying 
the  needs  of  students  engaged  in  literary  or  scientific 
research,  and  this  is  a  possession  which  in  the  nature 
of  things  must  constantly  improve  in  value. 

The  Library. — As  the  importance  of  our  library 
for  purposes  of  superior  instruction  is  becoming  every 
year  more  and  more  felt,  the  necessity  for  an  exten- 
sion of  its  accommodations  must  necessarily  early  oc- 
cupy attention.  The  use  of  the  library  is  continually 
increasing,  so  that  it  is  not  an  infrequent  occurrence 
to  find  it  impossible  to  obtain  even  a  seat.  The 
committee  on  buildings  and  grounds  has  recom- 
mended the  introduction  into  the  library  of  elevated 
reading-rooms,  which  will,  to  a  certain  extent,  double 
the  accommodations,  and  for  a  certain  length  of  time 
relieve  the  pressure.  It  will  not  provide,  however, 
the  additional  shelf  room  which  will  be  soon  needed 
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in  consequence  of  the  natural  and  unavoidable  en- 
largement of  the  collection.  There  seems  to  be  con- 
siderable difference  of  opinion  as  to  the  kind  of 
enlargement  to  be  adopted.  To  extend  the  present 
library  building  directly  north  to  Fiftieth  street  has 
seemed  to  the  undersigned  to  be  the  most  judicious 
improvement  which  we  could  adopt ;  especially  as 
that  would  be  attended  with  the  advantage  of  at  the 
same  time  securing  a  very  desirable  enlargement  of 
the  accommodations  for  the  observatory.  But  it  is 
greatly  to  be  feared  that  no  plan  can  be  proposed 
which  can  provide  adequately  on  the  present  site  for 
all  the  various  and  increasing  operations  of  the  insti- 
tution. It  would  seem  as  if,  before  incurring  greatly 
increased  expenditure  on  this  ground,  every  endeavor 
ought  to  be  exhausted  to  ascertain  the  possibility  of 
obtaining  an  enlargement  of  our  present  site  or  to 
efifect  the  removal  of  the  entire  institution  to  quarters 
of  more  adequate  dimensions.  In  the  nature  of 
things  these  questions  cannot  be  indefinitely  post- 
poned. By  the  end  of  this  century,  unless  relief  can 
be  in  some  manner  obtained,  the  situation  will  be- 
come intolerable,  and  considering  the  deliberation 
with  which  great  bodies  usually  move,  the  solution  of 
the  problem  is  not  likely  to  be  found  in  less  than 
another  decade,  even  if  attention  is  given  to  it  imme- 
diately and  continuously. 

When,  sixteen  years  ago,  the  Wheelock  property 
was  acquired,  this  troublesome  matter  was  believed 
to  have  been  finally  disposed  of,  and  possibly  had  the 
institution  been  at  that  time  removed  to  the  newly 
acquired  site,  the  matter  might  have  by  this  time  set- 
tled down  into  a  position  more  or  less  satisfactory. 
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But  the  present  difficulties  in  the  way  of  transferring 
the  college  to  a  site  so  distant  would  be  so  great  as 
to  render  the  measure  impracticable.  The  occupation 
for  building  purposes  of  most  of  the  land  adjacent 
to  the  present  college  site,  renders  the  acquisition  or 
annexation  of  any  neighboring  lots  objectionable 
except  at  an  expense  which  would  be  practically  pro- 
hibitory. The  difficulties  surrounding  the  situation 
suggest  nevertheless  the  importance  of  losing  no 
further  time  in  endeavoring  to  dispose  of  them,  since 
they  cannot  fail  to  increase  steadily  with  the  lapse  of 
time. 

THE   ASSOCIATED    SCHOOLS. 

The  School  of  Law. — The  School  of  Law  has  been 
marked  during  the  past  year  by  an  apparent  recovery 
from  the  temporary  depression  which  had  followed 
the  adoption  of  the  rigorous  rules  in  regard  to  admis- 
sion to  the  bar  imposed  by  the  Judges  of  the  Court 
of  Appeals,  and  the  attendance  has  once  more  nearly 
reached  the  extraordinary  totals  of  the  years  1875 
and  1876,  This  is  very  satisfactory  as  an  evidence 
of  the  high  appreciation  in  which  our  school  con- 
tinues to  be  held,  though  it  is  not  obvious  that  exces- 
sive numbers  are  advantageous  to  the  students  them- 
selves. 

The  scheme  of  extending  the  course  of  instruction 
to  a  longer  period,  which  has  been  so  long  under 
consideration,  although  not  yet  definitely  decided  on, 
has  been  subject  of  careful  consideration  by  a  select 
committee  and  will  probably  be  effected  and  carried 
into  operation  during  the  ensuing  session. 

The  School  of  Political  Science. — There  is  not  much 
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to  be  added  to  what  has  been  said  in  regard  to  this 
school  in  former  years,  only  that  it  may  be  said  to  be 
steadily  growing  in  favor  and  usefulness.  The  actual 
attendance  on  the  school  is  considerably  greater  than 
appears  in  the  register,  in  consequence  of  the  provi- 
sion which  permits  students  of  the  Law  School  to  at- 
tend also  the  School  of  Political  Science  without  ad- 
ditional fee.  These,  after  matriculating  in  the  School 
of  Law,  avail  themselves  of  the  privilege  of  attending 
in  this  school  also  without  originally  matriculating  in 
it  This  privilege  is  attended  with  material  advan- 
tage to  the  law  students,  and  contributes  to  make 
them,  in  a  scientific  point  of  view,  a  superior  class  of 
lawyers. 

The  Academy  of  Political  Science  continues  to  be 
actively  maintained  and  contributes  materially  to  the 
usefulness  of  the  school.  The  Political  Science  Quar- 
terly continues  to  maintain  its  established  reputation, 
and  has  aided  materially  to  make  the  school  and  its 
methods  known  to  educationists  at  home  and  abroad. 

During  the  past  year  the  school  has  been  strength- 
ened by  the  appointment  of  an  additional  professor 
of  political  economy.  Dr.  E.  R.  A.  Seligman,  who 
has  been  promoted  to  the  post  from  the  position  of 
lecturer,  is  a  graduate  of  the  school  who  had  been 
appointed  a  prize  lecturer  and  had  served  in  that  ca- 
pacity with  acceptance  for  two  years.  He  has  de- 
voted his  attention  principally  to  the  history  of  the 
subject  and  is  regarded  as  a  valuable  acquisition. 

The  School  of  Mines — ^so  continuing  to  be  called 
notwithstanding  that  the  title  has  long  ceased  to  be 
descriptive — has  completed  another  year  of  its  useful 
work.     It  is  in   the  summer  classes,  maintained  in 
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this  school  during  the  vacation,  that  we  find  the  most 
interesting  part  of  the  year's  history.  There  are  now 
five  independent  summer  classes  connected  with  the 
school,  of  which  the  earliest  established  has  been  ten 
years  in  operation  ;  this  is  the  class  of  practical  min- 
ing, which  was  first  instituted  in  the  summer  of  1877, 
under  the  charge  of  Prof.  H.  S.  Munroe.  The  ob- 
ject of  this  class  is  to  introduce  students  in  mining 
engineering  to  familiarity  with  mining  operations  in 
the  field,  and  so  accustom  them  with  the  real  work  of 
mining  and  mining  constructions  as  to  enable  them  to 
deal  intelligently  with  the  actual  work  in  which  they 
will  have  to  be  engaged  in  professional  life.  Though 
the  students  are  not  required  to  make  use  of  tools 
themselves  (although  on  some  occasions  they  have 
done  this),  they  are  required  to  obtain  a  thorough 
understanding  of  the  manner  in  which  tools  should 
be  used,  and  with  the  amount  of  work  which  should 
be  reasonably  expected  from  the  operatives  by  whom 
the  work  is  actually  executed.  They  are  required 
also  to  study  the  constructions  necessary  in  excavat- 
ing minerals  from  their  beds,  raising  them  to  the  sur- 
face of  the  earth,  and  subjecting  them  to  the  me- 
chanical processes  by  which  they  are  to  be  prepared 
for  reduction.  They  secure  a  practical  acquaintance 
also  with  the  different  forms  of  machinery  used  in 
mining  and  ventilation  and  transportation.  All  these 
subjects  they  study  theoretically  during  term  time  in 
the  school,  but  they  can  only  acquire  adequate  ac- 
quaintance with  them  by  being  brought  into  contact 
with  the  actual  operations  of  real  work  in  the  mines 
themselves,  and  by  contact  with  the  men  engaged  in 
mining  as  a  regular  business. 
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Inasmuch  as  the  work  of  mining  is  largely  various, 
it  is  impossible  in  a  single  season  to  study  it  in  all  its 
varieties.  From  year  to  year,  therefore,  the  localities 
visited  are  changed  in  order  to  give  the  young  men 
as  large  a  variety  of  experience  as  practicable.  Ac- 
cordingly, in  past  years,  mines  of  iron,  copper,  zinc, 
and  coal,  have  been  made  subject  of  study ;  the  pre- 
cious metals  not  having  as  yet  been  made  a  subject  of 
special  attention,  partly  because  the  localities  are  gen- 
erally so  distant,  but  more  especially  because  the  so- 
called  useful  metals  are  of  so  very  superior  practical 
importance.  The  field  of  operations  visited  during 
1887  was,  in  the  early  part  of  the  session,  in  Morris 
Co.,  N.  J.,  at  the  Thomas  Iron  Co.,  near  Port  Oram. 
This  locality  was  found  so  interesting  and  instructive 
that  it  occupied  the  greater  part  of  the  attention  of 
the  class  ;  but  later,  a  briefer  time  was  spent  in  the 
anthracite  coal  regions  of  Pennsylvania.  The  report 
upon  this  work  by  the  directing  professor,  which  will 
be  found  in  the  appendix,  contains  a  statement  of  the 
work  accomplished  in  both  localities.  The  professor 
acknowledges  with  gratification  the  kindness  and 
courtesy  with  which  the  class  has  been  received  by 
the  proprietors  of  the  works  visited,  and  by  the  offi- 
cers and  operatives  in  charge  of  them. 

Summer  Class  in  Surveying, — The  class  in  survey- 
ing, for  the  season  of  1887,  was  held  in  the  same  lo- 
cality which  was  occupied  for  two  or  three  successive 
years  before,  and  which  has  been  found  on  all  ac- 
counts the  best  adapted  to  the  purpose  of  any  as  yet 
visited.  It  is  situated  at  a  distance  of  a  few  miles 
from  the  pleasant  borough  of  Litchfield,  Conn.,  and 
embraces   a  widely    diversified    surface,    admirably 
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adapted  to  the  purposes  of  the  class.  Here  has  been 
in  fact  established  a  camp  designed  to  be  occupied 
for  successive  years  indefinitely.  It  has  the  advan- 
tage of  being  in  the  immediate  vicinity  of  a  spacious 
hotel  or  boarding  house,  occupied  occasionally  as  a 
summer  resort  by  the  people  of  the  neighboring 
towns.  The  students  are  enabled,  therefore,  to  ob- 
tain board  of  excellent  quality,  and  at  reasonable 
prices,  while  they  occupy  at  night  their  own  quarters. 
The  undulating  surface  of  the  ground  affords  abun- 
dant opportunity  for  practice  in  all  descriptions  of 
surveying  operations,  including  levelling  and  plane 
table  topography,  while  the  large  supply  of  instru- 
ments enables  every  individual  to  become  familiar 
with  practical  methods  in  all  their  variety.  A  lake  of 
several  square  miles  in  dimensions  furnishes  oppor- 
tunity also  for  practice  in  hydrographic  surveying, 
which  adds  materially  to  the  advantages  of  this  situ- 
ation. The  class  of  1887  was  uncommonly  large, 
embracing  fifty  individuals,  and  would  have  been 
embarrassing  but  for  the  assistance  of  two  voluntary 
aids,  who  contributed  materially  to  relieve  the  assist- 
ants whose  appointments  were  authorized  by  resolu- 
tion of  the  Board  of  Trustees.  These  assistants, 
Mr.  Karl  E.  Eilers  and  Mr.  Edward  F.  Weekes,  ren- 
dered also  a  service  of  especial  value  by  making  a 
detailed  reconnaissance  of  the  country  about  the  lake, 
and  between  the  lake  and  the  village  of  Litchfield, 
establishing  a  base  line,  and  constructing  a  regular 
triangulation,  constituting,  in  fact,  a  regular  geodetic 
survey  of  some  miles  in  extent,  determining  trigono- 
metrically  the  exact  positions  of  a  large  number  of 
conspicuous  objects.  If  it  should  be  found  practicable 
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hereafter  to  prosecute  the  work  thus  begun  by  Messrs. 
Eilers  and  Weekes,  there  may  result  an  unanticipated 
advantage  in  bringing  into  co-operation  the  annual 
class  in  surveying  and  the  class  in  geodesy,  conducted 
under  the  direction  of  Professor  Rees. 

Summer  Class  in  Mechanical  Engineering. — The 
summer  class  in  mechanical  engineering  differs  in 
one  respect  from  the  other  summer  classes  in  that  it 
is  not  a  compulsory  organization,  but  was  originated 
and  has  been  maintained  for  the  last  ten  years  by  the 
voluntary  action  of  the  students  themselves.  This 
action  was  prompted  by  a  desire  on  the  part  of  stu- 
dents to  familiarize  themselves  with  the  operations  of 
machinery  employed  in  actual  work.  From  the  ne- 
cessity of  the  case  the  field  of  observation  is  limited 
to  the  few  large  foundries  or  machine  shops  which 
can  only  be  found  in  our  great  cities  ;  and,  consider- 
ing the  extent  to  which  the  large  class  of  curious 
young  men  are  liable  to  interfere  with  the  convenience 
of  operatives  in  a  great  shop,  it  is  a  little  remarkable 
that  we  have  found  so  little  difficulty  in  securing  for 
our  students  the  opportunities  for  observation  which 
they  desire,  and  which  are  so  useful  to  them.  We 
have  found,  however,  for  several  successive  years,  a 
courteous  and  cordial  reception  at  the  great  Delamater 
Iron  Works,  of  West  Thirteenth  Street  and  North 
River,  and  every  opportunity  has  been  granted  which 
is  desired  to  study  and  take  drawings  of  the  machines 
and  tools  in  use  in  this  large  establishment.  The 
summer  class  in  mechanical  engineering  is  composed 
largely  of  the  same  individuals  who  are  required  later 
in  the  vacation  to  attend  the  summer  class  in  sur- 
veying ;  and,  after  the  institution  of  this  class,  there 
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was  some  reason  to  apprehend  that  the  class  in  me- 
chanical engineering  would  have  to  be  abandoned 
for  want  of  time.  Happily  this  apprehension  was 
not  realized,  but  the  class  was  not  attended  so  numer- 
ously as  the  class  in  surveying,  This  was  not  owing, 
however,  to  any  falling  ofiF  in  interest,  the  fact  being 
that  there  is  rather  a  more  general  desire  to  become 
attached  to  that  class  than  is  altogether  convenient ; 
the  professor  having  found  it  necessary  to  exclude 
from  the  class  all  students  who  are  not  satisfactorily 
proficient.  For  further  details  in  regard  to  this  class 
reference  is  made  to  the  report  of  Prof.  Hutton  in  the 
appendix. 

Summer  Class  in  Practical  Geodesy. — The  summer 
class  in  practical  geodesy  was  conducted  during  the 
summer  of  1887  by  Professor  Rees,  assisted  by  E.  L* 
Stabler,  Esq.,  and  L.  M.  Luquer,  Esq.,  Fellows  in 
Science.  The  time  of  the  class  was  occupied  imme- 
diately after  commencement,  for  about  three  weeks, 
with  astronomical  work  in  the  Observatory.  On  the 
first  of  July  the  class  assembled  at  Cooperstown,  N. 
Y.,  for  the  continuation  and  completion  of  the 
geodetic  survey  of  Otsego  Lake.  The  courtesies  ex- 
tended to  the  class  in  former  years  by  the  Director  of 
the  State  Survey,  J.  T.  Gardner,  Esq.,  were  contin- 
ued by  the  present  Director,  Elnathan  Sweet,  Esq., 
State  Engineer,  who  kindly  loaned  the  class  the  fine 
theodolite  belonging  to  the  survey,  which  was  an  im- 
portant assistant  in  determining  directions.  In  addi- 
tion to  the  work  in  the  Observatory  and  the  field,  the 
students  were  required  to  prepare  memoirs  on  some 
subject  prescribed  to  them,  and  the  professor  reports 
that  these  memoirs  show  remarkable  care  in  prepara- 
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tion,  and  a  desire  to  secure  original  information. 
The  titles  of  these  memoirs  are  given  in  the  report  of 
the  professor,  contained  in  the  appendix. 

Summer  Class  in  Chemistry. — ^The  summer  class 
in  chemistry  was  held  for  the  first  time  in  the  season 
of  1887.  It  was  authorized  at  so  late  a  period  in  the 
year  as  to  make  it  impossible  to  have  notice  generally 
given  of  its  institution,  so  that  one  of  the  objects 
which  had  been  hoped  to  be  accomplished  by  it  was 
not,  for  this  year  at  least,  secured.  This  object  was 
to  afford  young  men  an  opportunity  to  acquaint  them- 
selves with  the  principles  of  chemical  analysis  during 
a  season  when  they  are  usually  more  at  leisure  to 
profit  by  it  than  during  the  colder  season.  The  at- 
tendance of  students  already  in  the  School  of  Mines 
was  nevertheless  considerable,  amounting  to  forty- 
eight  in  all,  besides  which  there  were  nine  special 
students  not  previously  connected  with  the  school. 
The  appropriation  for  the  maintenance  of  the  class 
amounted  to  one  thousand  dollars  ($1000),  of  which 
the  entire  amount  was  expended  except  sixty  cents. 
The  receipts  were  seven  hundred  and  thirty  dollars 
($730),  showing  an  actual  deficit  of  two  hundred  and 
sixty-nine  dollars  and  forty  cents  ($269.40).  The 
probability  is  that  in  the  future  the  receipts  will  more 
than  cover  the  expense.  It  appears  to  the  under- 
signed that  the  result  of  the  experiment  has  amply 
justified  the  undertaking,  and  that  this  class  is  likely 
to  be  hereafter  an  important  addition  to  our  educa- 
tional instrumentalities. 

The  School  of  Library  Economy. — For  the  first 
time  in  January,  1887,  there  was  opened  a  school  in 
Columbia  College  for  the  training  of  librarians.    The 
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profession  of  a  librarian  has  become  in  recent  times 
a  vocation  of  so  great  importance  to  the  public  as  to 
render  it  very  important  that  some  means  should  be 
found  to  properly  prepare  persons  for  positions  of 
such  responsibility.  Such  opportunities  have  not 
been  heretofore  provided,  and  there  has  been  appa- 
rently open  to  us  a  means  of  performing  a  public 
service  of  great  value  by  making  our  library  an  instru- 
mentality for  forming  other  librarians.  The  project 
was  regarded  as  an  experiment  of  uncertain  issue, 
and  in  the  beginning  we  did  not  reduce  the  plan  to 
an  entire  system.  Our  aim  was  in  the  beginning 
rather  to  feel  our  way  than  to  define  explicitly  a  ma- 
tured project.  We  proposed,  therefore,  to  make  the 
opening  session  a  brief  one  of  three  months  only. 
We  had  no  expectation  of  instructing  a  large  number 
of  students.  Our  first  surprise  came  when,  two  or 
three  months  in  advance  of  the  opening,  we  began  to 
receive  applications  for  admission  in  such  numbers  as 
to  threaten  to  exceed  our  accommodations,  so  that 
we  were  obliged  to  exercise  considerable  severity  of 
selection.  We  ultimately  limited  the  number  received 
to  twenty,  and  we  found  that  this  moderate  number 
was  sufficient  to  keep  our  library  officers  exceedingly 
busy.  It  was  a  source  of  great  gratification  to  us, 
however,  to  discover  among  our  students  a  remark- 
able degree  of  assiduity  of  application  and  zeal  in  the 
pursuit  of  knowledge,  which  amply  compensated  for 
the  heavy  burden  thrown  upon  the  teachers.  Though 
the  students  had  been  promised  only  three  months' 
tuition,  they  presently  united  in  an  unanimous  peti- 
tion to  have  the  time  extended  for  an  additional 
month,  a  petition  which  we  had  not  the  heart  to 
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refuse.  We  were  greatly  assisted  and  encouraged  in 
our  labor  by  the  voluntary  aid  rendered  us  by  many 
able  and  interesting  lecturers  from  a  distance,  some 
of  whom  contributed  series  of  connected  lectures, 
while  a  larger  number  lectured  once  or  twice. 

During  the  present  session  we  have  received  simi- 
lar valuable  aid.  Nearly  thirty  persons  connected 
with  libraries,  college  faculties,  and  publishing  houses, 
and  other  persons  conversant  with  books,  have  ad- 
dressed our  students  on  one  or  more  occasions  during 
this  session,  and  have  conveyed  to  them  an  amount 
of  valuable  instruction  which  they  could  not  other- 
wise have  received  Among  these  have  been  :  Prof. 
R.  C  Davis,  Librarian  of  the  University  of  Michigan  : 
W.  E.  Foster,  Esq.,  Librarian  of  the  Providence 
Public  Library ;  Prof.  Joseph  H.  Gilmore,  Professor 
of  English  Literature  in  the  University  of  Rochester ; 
Samuel  Swett  Greene,  Librarian  Worcester  Free 
Public  Library ;  Ainsworth  P.  Spofford,  Esq.,  Li- 
brarian of  Congress ;  Dr.  John  S.  Billings,  Librarian 
National  Medical  Library  ;  C.  A.  Cutter,  Esq.,  Li- 
brarian Boston  Athenaeum ;  Reuben  A.  Guild,  Esq., 
Librarian  Brown  University ;  Appleton  Morgan, 
Esq.,  President  N.  Y.  Shakespeare  Society  ;  W.  T. 
Peoples,  Esq.,  Librarian  N.  Y.  Mercantile  Library ; 
Gustav  E.  Stechert,  Esq,,  foreign  bookseller,  N.  Y.  ; 
and  Justin  Winsor,  Esq.,  Librarian,  Harvard  Uni- 
versity. Many  of  these  lectures  have  been  heard  by 
other  students  and  officers  of  the  college  besides  the 
members  of  the  School  of  Library  Economy,  and 
have  constituted  a  series  of  very  attractive  entertain- 
ments. 

The  regular  course  in  the  school,  for  which  certifi- 
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cates  will  be  granted  to  proficients,  will  be  definitely 
fixed  at  not  less  than  two  years.  The  value  of  the 
instruction  to  the  students  may  be  judged  by  the  fact 
that  before  the  close  of  the  brief  session  of  the  school 
last  year,  every  student  attending  was  already  under 
solicitation  for  appointment  to  some  place  worth  ac- 
cepting, as  a  librarian  or  assistant  librarian  in  some 
desirable  locality  in  the  country. 

Under  the  conditions  according  to  which  the  school 
was  constituted  by  the  Trustees,  the  burden  of  in- 
struction falls  entirely  upon  the  persons  employed  in 
the  library.  It  was  not  at  the  beginning  antici- 
pated that  this  burden  would  draw  so  heavily  on  their 
time  or  would  interfere  so  largely  with  the  ordinary 
duties  of  their  positions.  As  the  school  has  proved 
so  large  a  success  and  vindicated  its  title  to  be  per- 
manently maintained,  it  will  have  to  be  considered 
sooner  or  later  by  what  means  these  conflicting  du- 
ties can  be  provided  for  without  disparagement  to 
the  school  on  the  one  hand  and  the  library  service 
on  the  other. 

School  of  Medicine. — Nothing  in  American  educa- 
tional history  is  more  remarkable  than  the  evidences 
of  public  favor  with  which  the  recent  improvements 
in  the  School  of  Medicine  have  been  received.  The 
necessity  of  a  change  of  location  has  for  many  years 
been  obvious,  in  consequence  of  the  continually  in- 
creasing numbers  annually  thronging  the  halls  of  the 
school ;  but  it  would  appear  as  if  the  difficulty  had 
hardly  been  obviated  by  the  immense  enlargement  of 
the  accommodations  for  lecture  halls  and  collections 
furnished  by  the  new  buildings.  The  growth  in  num- 
bers has  corresponded  very  nearly  with  the  enlarge- 
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ment  of  space,  and  it  seems  probable  that  it  will 
become  necessary  to  impose  a  limit  to  the  number  of 
matriculates  admitted. 

The  fact  that  this  increased  attendance  has  oc- 
curred in  spite  of  a  simultaneous  increase  in  the  rigor 
of  the  conditions  imposed  on  candidates  for  admis- 
sion and  graduation,  is  a  circumstance  equally  grati- 
fying. It  has  been  a  reproach  to  the  medical  schools 
of  the  country  that  they  are  injudiciously  lax  in  their 
requisitions  in  regard  to  proficiency ;  and  that  in 
many  graduates  are  found  who  are  incapable  of  un- 
derstanding their  own  prescriptions,  and  even,  in  some 
instances,  of  correctly  writing  the  English  language. 
This  reproach  will  not  hold  good  hereafter  of  our 
medical  school.  The  final  examinations  of  this  year 
have  been  very  thoroughly  searching,  and  arrange- 
ments have  been  made  for  enforcing  entrance  exam- 
inations equally  rigorous  hereafter.  If  these  meas- 
ures shall  have  the  effect  to  repress  the  great  affluence 
of  numbers  which  have  been  received  during  the  past 
year,  the  fact  will  be  no  cause  of  regret,  since  what  in 
this  way  may  be  lost,  will  greatly  more  than  be  com- 
pensated in  the  character  and  respectability  of  the 
profession.  The  undersigned  feels  that  he  can  safely 
reaffirm  the  conviction  that  the  Medical  Department 
of  Columbia  College  is  destined  to  become  in  the  fu- 
ture the  leading  medical  school  in  the  United 
States. 

Apologetic. — The  conditions  under  which  the  pres- 
ent report  has  been  prepared  have  been  such  as  to 
make  it  impossible  to  bestow  upon  it  the  usual 
amount  of  labor  and  time.  The  health  of  the  under- 
signed has  for  two  or  three  months  been  so  fluctu- 
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ating  that  he  is  conscious  of  having  been  able  to  give 
but  a  superficial  survey  of  the  work  of  the  past  year. 
The  matters  of  most  essential  importance,  however, 
have  been  brought  to  the  attention  of  the  Board ;  and 
if  there  has  been  any  important  omission,  he  will  be 
happy  to  furnish  any  supplementary  information 
which  may  be  called  for. 

The  undersigned  has  held  his  office  nearly  a  quar- 
ter of  a  century  and  has  served  a  term  exceeding  in 
length  that  of  any  of  his  predecessors.  The  period 
has  been  one  marked  by  a  great  development  in  the 
work  of  the  institution,  and  a  point  has  now  been 
reached  which  seems  very  critical  in  the  history  of 
the  college.  The  undersigned  had  hoped  that  it  might 
be  permitted  to  him  to  be  able  to  participate  in  the 
measures  which  must  be  taken  during  the  next  few 
years  to  extricate  the  institution  from  its  present  em- 
barrassments ;  but  that  is  hardly  to  be  hoped.  It  is 
satisfactory  nevertheless  to  believe,  that  the  interests 
of  the  college  are  in  judicious  hands,  and  that  though 
the  solution  of  the  problem  is  not  at  present  obvious, 
it  will  work  itself  out  ultimately  in  a  satisfactory  man- 
ner. Whatever  his  relations  to  the  college  may 
continue  to  be,  the  undersigned  will  never  cease  to 
cherish  a  deep  interest  in  all  that  relates  to  it,  nor  to 
bestow  his  best  efforts  for  the  increase  of  its  pros- 
perity and  usefulness. 

All  which  is  respectfully  submitted, 

F.  A.  P.  Barnard, 

President. 

Columbia  College,  May  7,  1888, 
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APPENDIX  A. 

REPORTS  ON  THE  COURSE  OF  INSTRUC- 
TION  IN  THE  SCHOOL  OF  ARTS. 


DEPARTMENT  OF  GREEK. 

To  the  President  of  Columbia  College  : 

The  subjects  of  study,  with  the  hours  d{  attendance  of 
the  several  classes  in  the  department  of  Greek,  for  the  past 
academic  year  have  been  as  set  forth  in  the  following  report : 

The  Senior  Class — Greek  Section — has  attended  the  Jay- 
Professor  of  Greek  two  hours  per  week  throughout  the 
year,  and  has  read  the  Olympic  and  part  of  the  Pythian 
Odes  of  Pindar,  with  commentary  from  the  professor  on  the 
subject-matter,  dialectic  forms,  and  the  character  and  style 
of  the  author.  In  addition  the  class  has  read  the  Oration 
of  Demosthenes  on  the  Crown,  with  constant  reference  to 
contemporary  history,  and  explanations  of  legal  and  politi- 
cal matters. 

A  section  of  the  same  class  has  attended  two  additional 
hours  per  week  throughout  the  year,  and  has  read  the  Idyls 
of  Theocritus  and  the  four  books  of  Xenophon's  Memorabilia. 

The  Junior  Class^  divided  into  two  sections,  has  attended 
the  Jay-professor  of  Greek  two  hours  per  week  throughout 
the  year,  and  has  read  the  Electra  of  Sophocles,  with  full 
explanations  of  the  grammatical,  metrical,  and  archaeologi- 
cal matters  of  interest  calling  for  special  remark,  of  the 
choral  scanning,  and  of  scenic  representations. 

In  addition  the  class  has  read  in  prose  the  Protagoras  of 
Plato,  with  analysis  of  the  dialogue  and  discussions  on  the 
methods  and  teachings  of  Sophocles. 
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A  small  section  of  this  class  elected  Greek  for  one  hour 
per  week  in  addition,  and  has  read  the  Clouds  of  Aris- 
tophanes, and  for  sight  reading  the  Enchiridum  of  Epic- 
tetus. 

The  Sophomore  Class^  divided  into  three  sections,  has 
attended  Dr.  Perry  (in  the  absence  of  Dr.  Merriam,  Ad- 
junct Professor  of  Greek)  three  hours  a  week  throughout 
the  year,  and  read  the  Hippolyttis  of  Euripides,  with  exer- 
cises in  the  scansion  of  Anapaestic  and  Iambic  measures, 
and  in  some  of  the  simple  choral  measures.  Besides  the 
regular  daily  review  the  class  voluntarily  on  two  successive 
afternoons  read  the  whole  play,  completing  it  in  somewhat 
less  than  four  hours. 

In  the  second  term,  the  same  class  read  selected  portions 
of  the  sixth  and  seventh  books  of  Thucydides,  so  arranged 
as  to  form  a  continuous  narrative  of  the  Sicilian  expedition. 

The  Freshman  Class,  divided  into  four  sections,  has  at- 
tended Dr.  J.  C.  Egbert,  Jr.,  Tutorial  Fellow,  and  Mr. 
Nicholas  E.  Crosby,  Honorary  Fellow  (each  having  charge 
of  two  sections),  three  hours  a  week  through  the  year,  and 
read  in  the  iirst  term  the  sixth  and  seventh  books,  and  the 
greater  part  of  the  eighth  book  of  the  Odyssey  of  Homer. 
Particular  attention  was  given  to  the  grammatical  forms  and 
the  dialect  variations,  to  the  Homeric  syntax,  in  compari- 
son with  Attic,  and  to  Homeric  versification.  The  class 
read,  in  the  second  term,  the  greater  part  of  the  seventh 
book  of  Herodotus,  attention  being  paid  to  the  style  and 
dialect  of  Herodotus,  and  to  contemporaneous  history. 
The  class  had  practice  also  in  reading  at  sight  from  selected 
passages  of  Herodotus. 

This  class  attended  Dr.  Perry,  Tutor  in  Greek,  once  a 
week  throughout  the  year  for  Greek  syntax  and  exercises 
in  Greek  prose  composition. 

A  class  of  volunteers  was  formed  for  additional  Greek 
reading,  under  the  charge  of  Mr.  Crosby,  which  met  their 
instructor  twice  a  week  and  read  with  him  the  second  book 
of  PausaniaSy  and  the  description  of  the  Athenian  Acro- 
polis from  the  first  book.     Mr.  Crosby  was  able  to  explain 
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the  antiquarian  notices  of  Pausanias  from  his  residence  in 
Athens  and  his  connection  with  the  School  of  Classical 
Studies  there  during  the  preceding  year. 

The  Graduate  Class  has  attended  the  Jay-Professor  twice 
a  week,  and  has  read  carefully  the  first  books  of  Thucydi- 
des,  with  analysis  of  the  books  as  completed,  and  written 
translations  of  the  more  difficult  speeches.  Attention  has 
been  given  to  the  style  and  syntax  of  Thucydides.  Grote's 
History  of  Greece  has  been  constantly  referred  to  for  the 
period  of  history  comprised  in  the  work  of  Thucydides. 
Respectfully  submitted, 

Henry  Drisler, 

Jay-Professor  of  Greek, 
Columbia  College,  May  i,  1888. 


DEPARTMENT  OF  LATIN. 

To  the  President  of  Columbia  College  : 

The  undersigned  has  the  honor  to  present  the  following 
report  of  the  work  of  the  department  during  the  college 
year  now  ending. 

(i)  Graduate  Students, — Five  graduate  students  were  en- 
tered in  this  department  at  the  beginning  of  the  first  term, 
one  of  them  being  compelled  to  discontinue  his  studies 
almost  immediately  by  reason  of  a  change  of  residence. 
The  remaining  members  of  the  class  attended  the  under- 
signed regularly  throughout  the  year.  During  the  first  term 
the  Tragic  Fragments  of  Livius  Andronicus  and  Naevius 
were  translated  with  a  commentary  given  in  the  form  of 
lectures,  and  embodying  a  critical  discussion  of  the  text, 
with  especial  reference  to  the  forms  of  early  Latin,  the 
history  of  the  early  Roman  drama,  and  the  peculiarities  of 
the  archaic  diction.  During  the  second  term,  the  members 
of  the  class  met  once  a  week  as  a  seminary,  for  the  discus- 
sion  and  elucidation  of  the  Ennian  fragments,  including 
those  of  Praetextae.  Much  original  work  was  done  in  this 
way,  in  the  domain  of  textual  criticism  and  comparative 
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syntax.  The  undersigned  also  lectured  on  many  incidental 
questions  of  philological  and  archaeological  importance.  On 
finishing  the  Ennius,  the  class  read  rapidly  some  hundred 
inscriptions  from  the  earlier  Latin  with  a  running  commen- 
tary on  epigraphy  and  historical  grammar.  Throughout 
the  entire  year,  the  graduates  also  met  once  each  week  for 
the  reading  and  exposition  of  Lucretius.  Three  books  of 
the  De  Rerum  Natura  were  thus  read,  with  a  critical  study 
of  the  Epicurean  philosophy  as  expounded  by  the  ancient 
philosophers  themselves.  The  texts  of  Bernayo,  Lach- 
mann,  and  Munro  were  likewise  compared  and  the  merits 
of  the  various  readings  discussed.  The  class  read  privately 
as  supplementing  their  regular  work  the  essential  portions 
of  the  Epicurean  exposition  contained  in  the  treatise  of 
Cicero  De  Natura  Deorunt  (Bk.  L). 

(2)  Senior  Class. — Thirty-four  members  of  the  Senior 
Class  elected  one  or  more  courses  of  Latin.  Of  these, 
nineteen  read  with  the  undersigned  during  the  first  term 
the  whole  of  the  Mostellaria  of  Plautus  with  a  critical  study 
of  the  comic  prosody,  the  archaic  forms,  and  the  early  syn- 
tax. Much  information  concerning  the  early  Roman  drama 
was  also  imparted  by  lecture  and  otherwise.  During  the 
second  term,  this  division  of  the  class  read  thirty  chapters 
of  the  Second  Book  of  Cicero  De  Natura  Deorunt^  contain- 
ing an  exposition  of  the  Stoic  theories.  Twenty  students 
elected  a  third  hour  of  Latin  for  the  especial  study  of  the 
Inscriptions.  With  this  class,  the  undersigned  read  one 
hundred  and  sixty-six  inscriptions  and  fragments  of  the 
earliest  existing  Latin,  including  the  Leges  Regiae,  the 
Columna  Rostrata,  the  Carmen  Saliare,  the  Carmen  Arva- 
lium  Fratrum,  and  the  Senatus  Consultum  de  Bacchanali- 
bus,  all  being  accompanied  with  appropriate  commentary. 
Fourteen  students  elected  a  fourth  hour  of  Latin  for  the 
rapid  reading  of  Latin  at  sight,  and  during  the  year  finished 
the  entire  volume  of  Ramsay*s  Selections  from  Ovid  (113 
pages) ;  and  in  prose,  the  First  Book  of  the  Institutes  of 
Gaius — the  reading  of  the  latter  being  supplemented  by 
explanatory  lectures. 
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(3)  Junior  Class. — During  the  two  hours  per  week  re- 
quired of  all  the  members  of  the  class,  the  First,  Third, 
Eighth,  Tenth,  and  Sixteenth  Satires  of  Juvenal  were  read 
in  the  first  term  ;  and  the  class  received  practical  instruc- 
tion in  verse  composition.  Very  rapid  improvement  was 
noticed  in  facility  of  expression  and  in  a  correct  apprecia- 
tion of  syllabic  quantity ;  and  severaV  members  of  the  class 
showed  much  readiness  in  writing  hexameter  verse.  During 
the  second  term  some  thirty-five  chapters  of  the  First  Book 
of  Cicero's  Tusculan  Disputations  were  read  carefully,  and 
several  lectures  were  given  by  the  undersigned,  on  the  his- 
torical development  of  Roman  satire  and  on  the  philosophy 
of  Cicero,  particular  importance  being  given  to  the  views  of 
the  Middle  Academy.  Eighteen  students  elected  a  third 
hour  of  Latin,  in  which  the  entire  Audrian  of  Terence  was 
read  as  well  as  the  whole  First  Book  of  Lucan's  Pharsalia, 

(4)  Sophofnore  Class,  —  This  class,  in  three  sections,  at- 
tended Dr.  H.  A.  Short  three  hours  each  week.  The  read- 
ing of  the  first  term  consisted  of  the  First  Book  of  the 
Satires  of  Horace  and  selections  from  the  First  Book  of  the 
Epistles.  The  subject  of  etymology  received  especial 
attention.  During  the  second  term,  forty  chapters  of  Livy 
(Bk.  XXI.)  were  read,  with  occasional  exercises  in  prose 
composition.  Lectures  were  given  during  the  year  upon 
Roman  antiquities,  the  Latin  hexameter,  and  other  sub- 
jects relating  to  the  elucidation  of  the  text. 

(5)  Freshman  Class. — In  four  sections,  the  class  attended 
Mr.  N.  G,  McCrea  two  hours,  and  Dr.  H,  A.  Short  for  one 
hour,  each  week.  The  Ars  Poetica  and  Book  I.  of  the 
Odes  of  Horace  were  read  in  the  first  term,  and  the  De 
Senectute  and  twenty  chapters  of  the  De  Amicitia  of  Cicero, 
in  the  second  term.  The  subject  of  prosody  was  also  thor- 
oughly reviewed  ;  and,  likewise,  the  syntax  of  the  moods 
was  made  a  topic  for  special  study.  With  Dr.  Short,  the 
class  received  during  the  second  term  a  thorough  drill  in 
the  subject  of  Latin  prose  composition. 

(6)  Sight-Reading. — In  addition  to  the  regular  work  of 
the  department,  a  volunteer  class  of  thirteen  members  of 
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the  Sophomore  and  Freshman  Classes  met  Mr.  Charles 
Knapp,  the  Fellow  in  Latin,  once  each  week  during  the 
first  term,  and  twice  each  week  during  the  second  term,  for 
the  reading  of  Latin  at  sight.  In  this  way,  the  First  Book 
of  Livy,  and  thirty  letters  of  Pliny  the  Younger  were  read, 
with  a  very  marked  increase  in  the  facility  of  sight  transla^ 
tion. 

(7)  Two  lectures  were  delivered  by  the  undersigned  be- 
fore the  members  of  the  School  of  Library  Economy,  on 
the  Bibliography  of  the  Latin  Language  and  Literature,  in- 
eluding  also  a  consideration  of  the  standard  works  upon 
Roman  history,  art,  and  archaeology. 

Respectfully  submitted, 
H.  T.  Peck, 
In  Charge  of  the  Department  of  Latin, 

Columbia  College,  May  i,  1888. 


DEPARTMENT  OF  MATHEMATICS,  MECHANICS, 
AND  ASTRONOMY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  report  that  the  courses  of  study  in 
this  department  have  been  carried  on  in  accordance  with 
the  scheme  prescribed  by  the  Board  of  Trustees,  as  laid 
down  in  the  Handbook  of  Information. 

SENIOR  CLASS. 

Descriptive  Astronomy, — This  course  has  been  elected  by 
thirty  out  of  a  class  of  forty-five.  These  students  have  at- 
tended me  twice  a  week  throughout  the  year.  Instruction 
has  been  given  by  means  of  a  text-book  supplemented  by 
an  extended  course  of  illustrated  lectures.  The  progress  of 
the  class  has  been  tested  by  frequent  written  examinations 
with  satisfactory  results. 

Differential  and  Integral  Calculus. — This  course  has  been 
elected  by  five  students,  or  eleven  per  cent,  of  the  entire 
senior  class.  As  the  course  is  only  chosen  by  those  who 
have  a  natural  aptitude  for  mathematical  studies,  the  prog- 
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ress  of  the  class  has  been  rapid  and  satisfactory.  An  attend- 
ance of  two  hours  per  week  throughout  the  year  has  suf- 
ficed to  cover  the  entire  ground  prescribed,  which  is 
sufficiently  extensive  to  enable  those  who  have  gone  over 
it  to  enter  upon  the  study  of  any  branch  of  mathematical 
science.  Long  experience  has  convinced  me  that  no  more 
than  ten  to  twelve  per  cent,  of  average  college  students 
have  a  decided  taste  for  mathematical  studies. 

JUNIOR  CLASS. 

Analytical  Geometry  and  Mechanics. — This  course  has 
been  elected  by  fourteen  students,  or  exactly  one-third  of 
the  class.  These  students  have  attended  me  three  times  a 
week  throughout  the  year,  studying  Analytical  Geometry 
the  first  term,  and  Mechanics  the  second  term.  The  methods 
of  instruction  have  been  the  same  as  were  pursued  last  year, 
for  which  I  beg  leave  to  refer  to  my  report  of  1886-7. 

GRADUATE  INSTRUCTION. 

The  courses  of  Graduate  Instruction  are  intended  to 
cover  two  years.  During  the  course  of  the  first  year  in- 
struction is  given  in  Determinants  and  Modern  Co-ordinate 
Geometry,  and  during  the  course  of  instruction  in  the  sec- 
ond year  the  subject  is  Higher  Mechanics.  During  the  cur- 
rent  year  five  names  have  been  enrolled,  but  in  consequence 
of  the  withdrawal  of  one  student,  only  four  have  continued 
to  the  end  of  the  year.  Much  has  been  accomplished,  but 
there  is  room  for  advance.  It  seems  desirable  that  the 
courses  of  Graduate  Instruction  in  this  department  and  in 
the  department  of  Pure  Mathematics  should  be  embraced  in 
a  single  scheme,  and  that  wider  publicity  should  be  given 
to  the  united  course. 

ASSISTANCE. 

Mr.  Lincoln  Cromwell,  a  prize  Fellow,  has  been  assigned 
to  this  department,  and  it  is  due  to  him  to  say  that  he  has 
shown  great  zeal  and  ability  in  the  discharge  of  his  duty. 
He  has  aided  me  in  reading  the  numerous  examination 
papers,  in  the  exhibition  of  the  lantern  illustrations,  and  in 
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the  preparation  of  experiments  shown  in  the  college  class, 
and  also  to  School  of  Mines  class  in  Mechanics. 
Respectfully  submitted, 
Wm.  G.  Peck, 
Professor  of  Mathematics  and  Astronomy. 
Columbia  College,  April  9,  1888. 


DEPARTMENT  OF  MA  THEMA  TICS. 

To  the  President  of  the  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year, 
the  freshman  and  sophomore  classes  have  attended  in 
mathematics  as  follows: 

The  Freshman  class — four  times  in  sections  and  once 

as  a  class,  in  all  five  times. 
The  Sophomore  class — once  in  sections  and  twice  as  a 

class,  in  all  three  times  per  week  ; 

and  have  accomplished  the  prescribed  course  of  study.  In 
addition  to  the  course  set  forth  in  the  Handbook  of  Infor- 
mation, the  freshman  class  has  had  instruction  in  the  ele- 
ments of  determinants — an  addition  made  tentatively  last 
year  with  your  permission,  and,  proving  of  decided  interest 
and  advantage,  now  made  part  of  the  regular  course. 

During  the  second  term.  Adjunct  Professor  Goodwin  has 

\  had,  for  two  hours  per  week,  a  volunteer  class  for  the  study 

of  graphic  algebra  as  illustrating  and  enforcing  the  general 

theory  of  equations.      The   class  has  proved   a  decided 

success. 

The  examination  for  prize  scholarships  will  be  upon  the 
work  of  the  year  with  the  addition,  for  the  freshman  class,  of 
higher  algebra  as  contained  in  Davies'  Bourdon,  and,  for  the 
sophomore  class,  of  extra  work  in  series,  the  doctrine  of  lim- 
its, imaginary  quantities,  and  trigonometric  developments. 

There  have  been  this  year  two  classes  in  graduate  mathe- 
matics,  representing  respectively  the  first  and  third  years  of 
this  course.     The  latter  class  has  consisted  of  two  members, 
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Messrs.  Fiske  and  Stabler.  They  have  been  required  to 
expound  and  defend  in  detail  the  original  dissertations 
which  they  have  presented  in  fulfilment  of  one  of  the  require- 
ments for  the  degree  of  Doctor  of  Philosophy.  In  connec- 
tion with  the  studies  of  this  class,  it  has  been  found  profita* 
ble  to  assign  subjects  for  a  number  of  lectures  by  its  mem- 
bers. Mr.  Fiske,  for  example,  has  delivered,  in  this  way, 
two  lectures  on  the  fundamental  theory  of  elliptic  functions. 
The  first  year  graduate  class  has  been  conducted  by  Mr. 
Stabler  under  my  personal  supervision.  In  it  has  been 
given  an  extended  course  in  higher  calculus  based  upon 
a  thorough  and  complete  study  of  Williamson's  Differential 
and  Integral  Calculus.  Exceptional  ability  has  been  exhib- 
ited by  Mr.  Gilman  of  this  class. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 
Columbia  College,  May  2,  1888. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College  : 

The  following  is  the  report  of  the  work  done  in  my  de- 
partment of  the  School  of  Arts  during  the  year : 

JUNIOR   CLASS. 

During  the  first  term  the  junior  class  was  engaged  for  two 
hours  per  week  on  the  subject  of  sound,  embracing :  Nature 
of  sound-waves  ;  velocity  through  gases,  liquids,  and  solids ; 
reflection  of  sound ;  refraction;  interference;  measurement 
of  wave-lengths ;  measurement  of  number  of  vibrations ; 
vibrations  of  strings ;  musical  scale ;  vibrations  of  rods, 
plates,  and  bells ;  organ-pipes ;  flute  pipes ;  reed  pipes ; 
vibrations  of  tuning-forks  determined  with  the  chronograph ; 
Lissajous' experiments ;  resonance;  human  voice;  the  ear 
and  audition ;  telephone ;  phonograph  ;  etc. 

During  the  second  term  two  hours  per  week  upon  the 
subject  of  heat:   expansion  of  solids,  liquids,  and   gases; 
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mercurial  and  air  thermometers ;  maximum  and  minimum 
thermometers;  conduction  of  heat  by  solids,  liquids,  and 
gases ;  tension  of  vapors ;  high-  and  low-pressure  steam 
engines ;  radiant  heat ;  latent  heat  of  liquids  and  gases ; 
specific  heat ;  etc. 

SENIOR   CLASS. 

This  class  occupied  three  hours  per  week  during  the  first 
term  in  studying  the  subject  of  light:  Transmission,  ve- 
locity, and  intensity  of  light ;  photometers ;  reflection  of 
light ;  plane,  concave,  and  convex  mirrors ;  spherical  aber- 
ration ;  refraction  by  plates  and  prisms ;  total  reflection  ; 
dispersion  by  prisms ;  spectroscope ;  chemical  and  solar 
lines  ;  lines  from  fixed  stars ;  lenses,  convex  and  concave ; 
achromatism;  camera-obscura ;  simple  and  compound  mi- 
croscopes ;  astronomical  and  terrestrial  telescopes ;  the  eye 
and  vision ;  etc. 

During  the  second  term  three  hours  per  week  upon  the 
study  of  sound,  the  subjects  being  the  same  as  those  given 
to  the  junior  class. 

ELECTIVE  STUDIES  WITH  SENIORS. 

These  were  engaged  during  the  first  term  two  hours  per 
week  as  follows  :  Mechanical  theory  of  heat ;  determination 
of  the  mechanical  equivalent  of  heat ;  conversion  of  heat 
into  work;  application  of  steam-engines;  indicator  dia- 
grams ;  elasticity  of  gases ;  isothermals  of  gases  and  steam  ; 
adiabatics ;  Carnot's  engine ;  reversible  engines ;  caloric 
engines  and  steam  engines  compared;  absolute  tempera- 
ture ;  kinetic  theory  of  gases ;  etc.  Electrostatics ;  deter- 
mination  of  the  constants  of  a  battery ;  measurements  of 
resistance  ;  Wheatstone  bridge  ;  etc. 

During  the  second  term  two  hours  per  week  as  follows : 
Absolute  units ;  C.  G.  S.  system  ;  practical  electrical  units ; 
theory  of  dynamo-electric  machines  ;  electric  lighting ;  arc 
and  incandescent  systems ;  etc. 

Undulatory  theory  of  light ;  propagation  of  light  by 
waves ;  reflection  of  light ;  refraction  of  light ;  total  reflec- 
tion;  interference  of  light;  Fresnel's  experiments;  New- 
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ton's  rings  explained  by  the  undulatory  theory  of  light ; 
thin  plates ;  thick  plates  explained  by  the  undulatory  theory 
in  the  same  manner ;  double  refraction  in  uniaxial  and  bi- 
axial  crystals ;  conical  refraction ;  plane  polarization ;  circu- 
lar polarization ;  rotary  polarization ;  etc. 

The  circumstance  that  the  Junior  and  Senior  classes  both 
were  occupied  with  the  subject  of  sound  (separate  courses 
of  lectures)  was  due  to  a  change  in  the  order  of  their  studies, 
which  in  the  future  will  be : 

Junior  year,  first  term,  Sound  ;  second  term,  Heat. 

Senior  year,  first  term,  Electricity;  second  term.  Light. 
Respectfully  submitted, 

O.  N.  Rood, 
Professor  of  Physics. 

Columbia  College,  May  i,  1888. 


DEPARTMENT  OF  HISTORY  AND  POLITICAL 
SCIENCE. 

To  the  President  of  Columbia  College  : 

In  the  department  of  History  in  the  School  of  Arts,  the 
sophomore  class  has  been  taught,  two  hours  per  week,  in 
three  divisions,  by  Dr.  Dunning  and  Mr.  Goodnow,  in  the 
elements  of  universal  history.  The  class  has  been  occupied 
during  the  entire  year  in  this  study. 

The  junior  class  has  been  taught  a  continuation  of  the 
same  study,  two  hours  per  week,  during  the  first  term,  by 
Adj.  Prof.  Munroe  Smith. 

The  senior  class  has  been  taught,  two  hours  per  week, 
during  the  entire  year,  in  the  Constitutional  History  of 
England,  by  Prof.  R.  M.  Smith,  and  four  hours  per  week 
during  the  entire  year  in  the  Constitutional  History  of  Con- 
tinental Europe  and  of  the  United  States,  by  the  head  of 

the  department. 

Respectfully  submitted, 

John  W.  Burgess, 
Professor  of  History  and  Political  Science. 
Columbia  College,  May  i,  1888. 
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DEPARTMENT  OF  PHILOSOPHY,  ETHICS,  AND 
PSYCHOLOGY. 

To  the  President  of  Columbia  College  : 

The  following  electire  courses  have  been  given  to  the 
members  of  the  senior  class  during  the  last  academic  year : 

I.  On  the  general  History  of  Philosophy,  two  hours  per 
week. 

II.  On  Psychology  (by  lecture  and  text-book),  one  hour 
per  week. 

III.  On  Ethics,  during  the  first  term,  Calderwood's  Hand- 
book, one  hour  per  week ;  lectures  on  Contemporary  Eng- 
lish Ethics,  one  hour  per  week.  During  the  second  term, 
lectures  on  the  Ethics  of  Pessimism,  one  hour  per  week; 
lectures  on  Contemporary  English  Ethics,  one  hour  per  week. 

The  following  courses  of  lectures  have  been  given  to 
graduate  students : 

I.  On  the  Post-Kantian  Philosophy:  during  the  first 
term,  one  hour  per  week;  during  the  second  term,  two 
hours  per  week. 

II.  On  English  Ethics,  one  hour  per  week. 

All  the  courses  named  above  have  been  given  by  the 
Professor  of  Philosophy.  The  Seminar  has  held  weekly 
meetings  under  the  direction  of  Dr.  Butler.  A  report  of 
the  work  in  department  is  given  below. 

The  junior  class  has  been  instructed  in  Logic  by  Dr. 
Dunning,  one  hour  per  week.    This  class  has  met  in  sections. 
Respectfully  submitted, 

Archibald  Alexander, 
Professor  of  Philosophy,  Ethics,  and  Psychology. 
Columbia  College,  May  i,  1888. 


REPORT  ON  THE  PHILOSOPHICAL  SEMINAR. 

To  Archibald  Alexander,  Ph.  D.,  Professor  of  Philosophy, 
Ethics,  and  Psychology  : 
The  growth  of  the  Philosophical  Seminar  and  its  increas- 
ing importance  in  the  work  of  the  graduated  students  are 
most    encouraging.    They  conclusively  demonstrate    not 
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only  that  the  time  has  come  when  Columbia  College  can 
expect  to  attract  advanced  students  in  considerable  num- 
bers, but  also  that  the  importance  of  original  investigation 
and  research  in  philosophy  is  appreciated  as  it  has  not  been 
before.  The  membership  of  the  Seminar  during  the  year 
has  been  fifteen,  and  the  average  attendance  at  the  weekly 
two-hour  sessions  has  been  over  thirteen.  The  department 
of  philosophy  may  point  with  pardonable  pride  to  the  fact 
that  45^  per  cent,  of  the  total  number  of  graduate  students 
enrolled  in  all  the  departments  are  in  attendance  at  its 
Seminar.  Of  the  fifteen  members,  six  hold  the  degree  of 
B.A.  from  Columbia,  and  nine  hold  the  same  degree  from 
other  institutions.  Five  of  the  students  are  Masters  of  Arts. 
The  specific  work  of  the  first  half  of  the  year  was  the 
critical  explanation  and  analysis  of  Kant's  Kritik  der  reinen 
Vernuuft.  At  present  the  Seminar  is  engaged  in  the  study 
of  psychological  problems  by  the  comparative  method. 
Special  topics  have  also  been  assigned  to  individual  students 
for  investigation  and  report,  and  each  student  has  in  addi- 
tion submitted  a  digest  and  a  criticism  of  some  philosophical 
topic  or  book  that  is  attracting  attention  at  this  time.  As 
to  the  character  of  these  reports  and  criticisms  I  am  glad  to 
be  able  to  repeat  my  comment  of  last  year,  namely,  that 
many  of  them  are  indicative  of  marked  philosophical  ability 
on  the  part  of  their  authors.  The  books  and  subjects 
specifically  assigned  and  reported  on  have  been  as  follows : 

Mr.  Cohen — Bowne's  Introduction  to  Psychological  Theory. 

Mr.  Wellwood — Fowler's  Principles  of  Morals. 

Mr.  R.  I.  B.  Illman — McCosh's  Psychology. 

Mr.  Dows :  Guyau's  La  Morale  Anglaise  Contemparaine. 

Mr.  Nies :  Max  Miiller's  Science  of  Thought. 

Mr.  Grint :  Courtney's  Constructive  Ethics. 

Mr.  Carhart :  Schurman's  Ethical  Import  of  Darwinism. 

Mr.  Lovenry :  Lotze's  Outlines. 

Mr.  Harrison  :  Giordano  Bruno. 

Mr.  Brown :  Vico. 

Mr.  Linehan ;  Fichte's  Science  of  Knowledge. 

Mr.  G.  F.  Illman  :  Harris'  Philosopical  Basis  of  Theism, 
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Mr.  Leipziger  :  The  Psychological  Basis  of  Pedagogy. 
Mr.  Fairbanks :  Carrau's  La  Philosophie  Religieuse  en  Angle- 
terre. 

Minor  papers  have  also  been  presented  on  Prof.  William 
James'  theory  of  space  and  time,  Prof.  William  James'  the- 
ory of  the  will,  the  effect  of  the  scientific  temper  on  modem 
poetry.  Dr.  Maudsley  on  the  physical  conditions  of  circum- 
stances, and  The  Philosophy  of  Wundt. 

At  the  close  of  the  present  term  a  number  of  candidates 
will  present  themselves  for  the  examination  for  the  degree 
of  Doctor  of  Philosophy. 

Another  year's  experience  has  deepened  my  conviction 
that  two  or  more  scholarships  of  $250  each  should  be  estab- 
lished, to  be  held  for  one  year  by  students  selected  by  the 
Faculty,  on  condition  that  they  pursue  a  graduate  course  in 
philosophy  and  undertake  some  original  investigation.  The 
influence  of  the  Seminar  would  be  greatly  increased  and  its 
work  more  effective  if  some  provision  were  made  by  the 
Trustees  for  the  publication  of  the  best  papers  presented 
during  the  year.  An  appropriation  of  $300  annually  would 
be  sufficient  and  I  urgently  request  that  it  be  applied  for. 
The  printing  of  the  results  of  research  is  an  obvious  and 
necessary  adjunct  of  university  work. 

The  junior  class  has  attended  in  two  sections,  one  hour 
a  week  each,  in  Logic.    The  instruction  has  been    given 
partly  by  text-book  and  partly  by  lecture,  and  has  embraced 
Deductive  Logic,  Inductive  Logic,  and  Scientific  Method. 
Respectfully  submitted, 

Nicholas  Murray  Butler, 
Tutor  in  Philosophy,  Ethics^  and  Psychology^ 

Columbia  College,  April  5,  1888. 


DEPARTMENT   OF  POLITICAL  ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College  : 
In  the  department  of  Political  Economy  and  Social  Sci- 
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ence  I  have  the  honor  to  report  that  the  following  work  has 
been  done : 

In  the  School  of  Arts,  the  junior  class  has  been  in- 
structed  in  the  principles  of  Political  Economy,  two  hours 
per  week  during  the  second  term,  using  Walker's  Political 
Economy  as  a  text-book. 

The  senior  class  (an  elective  division)  has  listened  to  lec- 
tures four  hours  per  week  throughout  the  year  on  Histori- 
cal and  Practical  Political  Economy. 

Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Economy  and  Social  Science. 
Columbia  College,  May  i,  1888. 


DEPARTMENT  OF   THE   ENGLISH    LANGUAGE 
AND  LITERATURE. 

To  the  President  of  Columbia  College  : 

I  beg  leave  to  make  the  following  report  upon  the  work 
done,  during  the  session  of  1887-88,  in  the  department  of 
English : 

There  has  been  no  break  in  the  work  either  from  sick- 
ness or  from  any  other  cause.  The  duties  assigned  to  each 
instructor  have  been  done  with  regularity  and  faithfulness. 

The  freshman  class  has,  during  both  terms,  been  each 
week  once  with  me  and  twice  with  Dr.  Quackenbos.  With 
me  it  has  studied  the  logical  analysis  and  syntax  of  the  Ian- 
guage,  and  it  has  read  the  poetry  of  Tennyson,  with  minute 
examination  of  grammar  and  style.  With  Dr.  Quackenbos, 
it  has  studied  the  elements  of  rhetoric  and  composition  and 
the  history  of  literature,  and  it  has  written  monthly  exercises. 

The  sophomore  class  has  been  twice  with  Dr.  Quacken- 
bos each  week,  and  once  with  Dr.  Carpenter,  who,  during 
the  absence  of  Dr.  Jackson,  the  regular  assistant  in  English, 
has  given  his  valuable  aid  to  my  department.  With  Dr. 
Quackenbos,  this  class  has  carried  on  its  study  of  rhetoric 
and  of  the  history  of  literature,  and  has  written  monthly 
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exercises.  With  Dr.  Carpenter  it  has  studied  the  historical 
grammar,  and  read  Shakespeare's,  Othello,  with  minute 
examination  of  language,  thought,  and  plot. 

The  junior  class  has  been  each  week  twice  with  me  and 
once  with  Dr.  Carpenter.  With  me  the  class  has  studied 
the  higher  rhetoric,  chiefly  the  formation  of  sentence  and 
paragraph  in  prose,  and  the  philosophy  of  literature  and 
criticism,  with  especial  regard  for  Bacon  and  Milton,  whose 
works  we  have  studied.  With  Dr.  Carpenter,  it  has  studied 
Anglo-Saxon  grammar,  and  begun  the  reading  of  Anglo- 
Saxon.  For  practice  in  composition,  the  class  has  written 
every  two  or  three  weeks  essays  on  literary  subjects. 

The  senior  class  has  been  twice  each  week  with  me.  It 
has  studied  the  higher  theory  of  composition,  chiefly  the 
construction  and  arrangement  of  discourse,  the  historical 
grammar,  including  Anglo-Saxon  and  Early  English,  and 
the  principles  of  English  verse-form  and  prosody.  It  has 
read  with  me  Anglo-Saxon  poetry  and  the  poetry  of  Chau- 
cer. And,  for  practice  in  composition,  it  has  written  every 
two  or  three  weeks  essays  in  description,  narrative,  and  ex- 
position. 

A  class  of  three  young  men,  all  graduates,  has  carried  on 
with  me' a  regular  course  of  graduate  studies,  coming  to  me 
twice  each  week.  Their  study  has  been  for  this  year  in  the 
historical  development  of  the  English  prose  from  the  12th 
century  to  the  17th — with  minute  examination  of  chief 
prose  writers  in  order  of  time.  They  have  worked  with 
much  spirit  and  have  made  much  progress. 

I  beg,  finally,  to  commend  to  you  the  admirable  work 
done  for  this  department  by  Messrs.  Dodge  and  Wasson, 
Fellows  of  the  college. 

I  enclose  reports  from  Dr.  Quack ebos  and  from  Dr.  Car- 
penter on  the  work  done  by  each. 

Respectfully  submitted, 

Thomas  R.  Price, 
Professor  of  the  English  Language  and  Literature. 

Columbia  College,  May  23,  1888. 
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SPECIAL   REPORT  ON  ENGLISH  LITERATURE 
AND  RHETORIC. 

To  Professor  Thomas  R.  Price  : 

During  the  past  college  year,  the  freshman  class  has  been 
instructed,  largely  by  lecture,  in  the  principles  of  rhetoric 
and  prose  composition,  which  have  been  fully  illustrated  by 
practical  examples.  The  plan  of  daily  written  recitations 
on  the  blackboard  has  been  pursued,  as  heretofore,  and  with 
the  same  satisfactory  results.  Each  student  has  further 
been  required  to  present  an  essay  on  the  first  of  every 
month;  the  exercises  have  been  carefully  criticised,  and 
the  corrections  explained  to  the  several  authors. 

The  class  has  also  received  instruction  by  lecture  in  the 
history  of  English  literature.  Its  members  have  been  re- 
quired to  study,  under  the  supervision  of  the  adjunct  pro- 
fessor,  in  the  library,  the  Various  authors  treated  of  in  the 
classroom ;  as  well  as  to  construct  their  own  note-books, 
embodying  illustrative  extracts.  These  note-books  are  ex- 
amined from  time  to  time,  and  proficiency  in  the  subject  is 
made  conditional  upon  their  faithful  preparation. 

The  sophomore  class  has  been  similarly  instructed  in  the 
essential  elements  of  style,  and  in  the  history  of  English 
literature,  especially  the  dramatic  poetry  of  the  Elizabethan 
period. 

Respectfully  submitted, 

John  D.  Quackenbos, 

Adjunct  Professor  of  English. 

Columbia  College,  April  24,  1888. 


SPECIAL    REPORT   ON  ENGLISH  AND  ANGLO- 
SAXON. 

To  Professor  Thomas  R.  Price  : 

To  the  three  sections  of  the  sophomore  class,  instruction 
has  been  given,  three  hours  weekly,  in  the  history  of  the 
English  language.  During  the  first  term  the  history  of 
inflections  was  studied ;    during  the  second,  the  general 
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history  of  the  language.  In  addition  to  this  Shakespeare's 
Othello  has  been  critically  read  with  reference  to  plot,  vo- 
cabulary, and  sjmtax. 

To  the  two  sections  of  the  junior  class,  instruction  has 
been  given  in  Anglo-Saxon,  two  hours  weekly  throughout 
the  year.  The  paradigms,  syntax,  and  phonetics  in  Sweet's 
Anglo-Saxon  Primer  have  been  carefully  studied,  and  a 
sufficient  quantity  of  the  text  has  been  read  to  apply  prac- 
tically the  knowledge  of  the  grammar. 

To  five  members  of  the  senior  class,  instruction  of  a  more 
advanced  character  has  been  given  in  Anglo-Saxon,  two 
hours  weekly.  In  Sweet's  Anglo-Saxon  Reader,  numerous 
prose  and  poetical  extracts  have  been  read  ;  and  inflections, 
phonetics,  and  syntax,  not  alone  of  Anglo-Saxon,  but  of  the 
related  languages,  have  been  constantly  considered  and 
commented  upon. 

Respectfully  submitted, 

Wm.  H.  Carpenter, 
Acting  Instructor  in  Anglo-Saxon. 

Columbia  College,  April  25,  1888. 


DEPARTMENT  OF  MODERN  LANGUAGES  AND 
FOREIGN  LITERATURE. 

To  the  President  of  Columbia  College  : 

The  work  in  the  department  under  my  charge  has  pro- 
gressed along  essentially  the  same  lines  as  in  preceding 
years,  and  the  results  attained  have  been  equally  satisfac- 
tory. I  have  only  to  chronicle  the  introduction  of  one  new 
department  of  study,  viz :  **  Comparative  Literature."  The 
detailed  report  of  the  several  sections  is  as  follows : 

Germanic  Department. 
First  Year  (Dr.  Carpenter). — Thirty-eight  students,  in 
two  sections,  two  hours  each.  Work:  Whitney's  Brief 
German  Grammar.  (April  5th)  Twenty-eight  pages  of  Otis' 
**  Grimm's  Maerchen."  Weekly  exercises  in  translation 
from  English. 
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Second  Year. — Twenty-seven  students,  in  two  sections, 
two  hours  each  (three  hours  Prof.  Boyesen,  one  hour  Dr. 
Carpenter).  Work:  sixty  to  seventy  pages  of  Heine's 
Prose;  thirty  pages  of  Swiss  Family  Robinson  translated 
into  German.  Weekly  written  themes  for  translation  into 
German. 

Third  Year  (Prof.  Sprague  Smith). — Nineteen  students, 
one  section,  two  hours.  Work:  class  reading;  Schiller's 
Thirty  Years'  War,  forty  pages ;  and  Maria  Stuart  entire. 
Sight-reading  from  Grimm's  Maerchen  and  Heyse's 'Mm 
todten  See^  During  first  term  written  resumes  at  each  reci- 
tation of  work  of  preceding.  Outside  reading  (five  hundred 
pages  octavo)  with  two  essays.  A  few  lectures  in  German 
have  been  given  to  this  class. 

Fourth  Year  (Prof.  Boyesen). — Eighteen  students,  one 
section,  two  hours.  Work :  Goethe's  Faust,  first  part  en- 
tire, and  more  important  portions  of  second  part.  As  com- 
mentary, chapters  on  Faust  in  Boyesen's  "Goethe  and 
Schiller." 

Lectures, 

Literature  (Prof.  Boyesen). — Fifteen  students,  one  hour 
a  week.  Work :  entire  field  from  earliest  monuments  to 
present. 

Philology  (Dr.  Carpenter). — Two  students,  one  hour  a 
week. 

Voluntary  Classes, — Conversation  and  compositions  (Prof. 
Boyesen),  sixteen  students,  two  hours  a  week. 

Third  Year  extra  (Prof.  Sprague  Smith). — Five  students, 
one  hour  a  week,  sight-reading. 

Danish  (Prof.  Boyesen). — One  student,  one  hour  a  week. 
Selections  from  modern  Danish  and  Norwegian  literature, 
illustrated  by  informal  lectures. 

Icelandic  (Dr.  Carpenter). — One  student,  two  hours  a 
week. 

Graduate  Instruction  (Dr.  Carpenter). — Two  hours  a  week, 
one  student  in  Icelandic  Philology  and  Middle  High  Ger- 
man and  general  Teutonic  Philology. 
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Romance  Department. 

French — FIRST  Year. — Two  sections,  two  hours  each. 

Section  A  (Prof.  Sprague  Smith). — Seventeen  students. 
Work :  Chardenal's  First  French  Course ;  about  eighty 
pages  from  La  Belle  Nivernaise  (Daudet)  and  other  ex- 
tracts. A  few  students  of  this  section  during  the  second 
term  have  devoted  an  extra  hour  to  reading  ''  La  Mere  de 
la  Marquise^ 

Section  B  (Mr.  Scribner). — Twenty-eight  students.  Work : 
Chardenal's  First  French  Course,  and  about  one  hundred 
and  sixty  pages  from  O'Connor's  "  Choix  de  Contes  Con- 
temporainsr 

Second  Year.  (Dr.  O'Connor).— Thirty-three  students, 
two  sections,  two  hours  each.  Work :  Chardenal's  Second 
Frence  Course ;  Le  Buste  (About),  and  extracts  from  other 
works,  in  all  about  one  hundred  and  fifty  pages. 

Lectures  on  Literature  (Mr.  Scribner). 

I.  From  origin  to  end  of  seventeenth  century.  Fifteen 
students,  two  hours  a  week.  Readings  from  leading  authors 
of  the  seventeenth  century. 

II.  Eighteenth  and  nineteenth  centuries.  Eighteen  stu- 
dents, two  hours  a  week.  Works  read ;  Laire^  La  Grandeur 
et  Decadence  des  Romains^  La  Peau  de  Chagriny  Paul  et 
Virginie. 

III.  Special  course  (in  French).  Thirty-six  students,  two 
hours  a  week.  In  connection  with  lectures  writing  of 
essays  and  criticism  of  works  read,  namely :  La  Grandeur  et 
Decadence  des  Romains,  La  Control  Social,  Laire,  Paul  et 
Virginie,  Le  Discours  sur  la  Banqueroute. 

Third  YEAR(Dr.  O'Connor).— Three  students,  two  hours 
a  week.  Work:  Three  modern  comedies :  Le  Monde  ok  Von 
s'ennuicy  Le  Testament  de  Cdsar  Girodot,  Le  Gendre  de  M. 
Poirier.  Classic  drama  :  Le  Cid,  and  Moli^re's  Misanthrope. 
Outside  reading  to  the  extent  of  six  hundred  pages,  with 
twelve  essays  in  French  on  works  read. 

Fourth  Year  (Dr.  O'Connor).— Philological.  Ten  stu- 
dents,  two  hours  a  week.     Lectures  on  French   historical 
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grammar,  and   about  one  thousand   lines  of   Chanson  de 
Roland. 

Fourth  Year  (Mr.  Scribner). — Literary.  Four  students, 
two  hours  a  week.  Work :  Conversation  and  composition. 
Reading:  LEssai  sur  les  Mceurs  (Voltaire);  Le  Conirat 
Social  {].  J.  Rousseau)  ;  Hernani  (Victor  Hugo). 

Lectures. 

For  philology,  see  First  Year  (Dr.  O'Connor). 

Italian  (Mr.  Clover) — First  Year. — Six  students.  Sauer's 
Italian  Grammar ;  Montague's  Italian  Literature ;  and 
Goldoni's  Pamela  Nubile.  This  class  has  also  listened  to  a 
course  of  lectures  in  Italian  on  the  "  Life  and  Works  of 
Petrarch."     Conversation  introduced. 

Second  Year. — Six  students.  Dante's  Inferno  critically 
studied.  A  course  of  lectures  given  to  this  class  on  the  his- 
tory of  Italian  literature  from  the  beginning  to  close  of 
classical  period. 

Spanish — First  Year. — Six  Students  (one  hour  Prof. 
Sprague  Smith,  and  one  hour  Mr.  Clover).  Work :  Josse's 
Grammar ;  about  thirty-five  pages  of  Montilla's  Libro  de 
Lectura,  and  about  forty  pages  of  Clemencia  (F.  Caballero). 

Second  Year  (Mr.  Clover). — Two  students ;  two  hours 
weekly.  Work  :  sixty  pages  of  Don  Quijote  and  Calderon's 
La  Vida  es  Suero. 

A  course  of  lectures  (two  hours  a  week)  in  Spanish,  on 
the  life  and  works  of  Cervantes,  has  been  given,  to  which 
students  of  both  classes  have  been  admitted,  and  conversa- 
tion has  also  been  introduced  in  both  years. 

Graduate  Work. 

Romance  Department — Philological.— One  student;  two 
hours  a  week.  Work :  Provenjal,  grammar,  and  extracts 
from  earlier  Troubadours.  Old  French  Syntax.  Critical 
study  of  Chanson  de  Roland. 

Comparative  Literature  (Prof.  Sprague  Smith). — 
Two  students ;  two  hours  a  week.  One  hour  devoted  to 
lectures  on  the  Philosophy  of  Literature ;  the  second,  lec- 
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tures  to  a  comparative  study  of  the  early  epics  of  modem 
Europe.    Extracts  read  from  Cid  poems,  Chanson  de  Roland^ 
Nibelungeu  Lied,  the  Poetic  Edda,  and  the  Icelandic  Saga. 
Respectfully  submitted, 

Charles  Sprague  Smith, 
Professor  of  Modern  Languages  and  Literature. 
Columbia  College,  April  i6,  1888. 


DEPARTMENT  OF  GEODESY  AND  PRACTICAL 
ASTRONOMY. 

To  the  President  of  Columbia  College  : 
I  have  the  honor  to  report  as  follows  : 

1.  The  First  Year  Post-Graduate  Class  in  Practical  As- 
tronomy (two  students)  has  done  considerable  work  in  the 
Observatory  besides  attending  one  hour  a  week  for  lectures 
and  explanations.  By  the  end  of  the  term  the  class  will 
have  worked  out  several  sets  of  transit  observations  for 
time,  and  zenith  telescope  observations  for  latitude,  both  by 
method  of  least  squares. 

2.  The  Senior  Class  (elective,  two  students)  in  Practical 
Astronomy  has  met  me  twice  a  week  for  lectures  and  ex- 
planations, and  has  done  a  creditable  amount  of  work  in  the 
Observatory.  Most  of  the  time  has  been  spent  on  sextant 
observations  for  time,  latitude,  and  longitude,  and  on  the 
general  use  of,  and  simple  reduction  of  observations  with, 
the  transit  instrument  for  the  time  errors  of  the  clock  and 
the  constants  of  the  instrument. 

3.  The  Senior  Class  (optional,  six  students)  in  Navigation 
has  met  me  twice  a  week  for  lectures,  and  has  made  numer- 
ous observations  with  sextant,  using  only  sea  methods. 
The  text-books  used  are  Bowditch's  Practical  Navigator, 
CofBn's  Navigation  and  Nautical  Astronomy,  and  Chau- 
venet's  Spherical  and  Practical  Astronomy. 

4.  The  Observatory,  under  the  care  of  Mr.  Allen,  has 
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been  open  on  many  clear   nights  to  students  and   other 
visitors. 

Respectfully  submitted, 

J.  K.  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy, 
Columbia  College,  May,  1888. 


DEPARTMENT  OF  CHEMISTRY. 
To  the  President  of  Calumbia  College  : 

I  have  the  honor  to  report  that  in  the  Academic  Depart- 
ment of  the  college  I  have  met  the  sophomore  class  once 
a  week  during  the  past  year,  and  have  given  instruction  on 
the  non-metallic  elements  and  their  compounds,  including 
the  chemistry  of  the  atmosphere  and  composition  of  water. 
I  find  the  amount  of  time  allotted  to  me  for  this  purpose 
entirely  inadequate.  Between  the  hours  taken  for  exami- 
nation, and  the  hours  lost  by  holidays  and  vacations,  I  have, 
on  the  whole,  a  very  small  number  of  lectures.  As  it  has 
always  been  the  intention  to  have  the  sophomore  students 
well  prepared  for  admission  to  the  School  of  Mines,  it  seems 
desirable  that  they  should  be  well  grounded  in  the  chemistry 
of  the  non-metallic  elements,  and  I  would  respectfully  sug- 
gest that  an  allotment  of  two  hours  a  week  would  enable 
me  to  much  more  than  double  the  usefulness  of  this  course 
of  instruction.  Although  the  class  has  been  very  attentive 
and  regular,  it  is  still  difficult  to  keep  up  the  interest  when 
the  exercises  come  only  once  a  week. 

The  portion  of  the  senior  class  which  elected  chemistry 
has  attended  two  lectures  a  week.  During  the  first  session, 
the  subject  studied  was  the  chemistry  of  the  metals.  In  ad- 
dition to  the  lectures,  the  members  of  the  class  have  had  a 
weekly  recitation,  which  was  held  by  Dr.  Wiechmann,  In- 
structor in  Chemical  Philosophy  and  Chemical  Physics.  The 
progress  made  by  the  class  has  been  entirely  satisfactory. 
Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 

Columbia  College,  April  13,  1888. 
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DEPARTMENT  OF  GEOLOGY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  make  the  following  brief  report  on 
the  work  done  in  the  departments  of  Geology,  Economic 
Geology,  Botany,  and  Zo5logy,  in  the  School  of  Arts  and 
School  of  Mines. 

Lectures  have  been  delivered  as  follows : 

1.  Three  times  per  week,  in  Economic  Geology,  to  the 
fourth-year  class  in  the  School  of  Mines. 

2.  In  Systematic  Geology,  three  times  per  week,  to  the 
students  of  the  third-year  class  of  the  School  of  Mines. 

3.  In  Systematic  Geology,  once  a  week,  to  the  third-year 
architectural  class,  and  a  small  number  of  seniors  in  the 
Academic  Department  who  have  taken  Geology  as  an  elec- 
tive study. 

Laboratory  practice  has  been  given  to  the  third-year 
class  of  the  School  of  Mines  in  Microscopic  Lithology  by 
Mr.  F.  J.  H.  Merrill,  who  holds  a  Fellowship  in  the  depart- 
ment of  Geology,  one  hour  per  week  during  a  term  of  six- 
teen weeks. 

Mr.  John  I.  Northrop,  Fellow  in  Geology,  has  given  lab- 
oratory instruction  in  Palaeontology  two  hours  per  week 
throughout  the  year. 

The  aggregate  number  of  lectures  and  laboratory  exer- 
cises  will,  at  the  end  of  the  academic  year,  have  amounted 
to  about  two  hundred  and  eighty  in  Geology  and  Economic 
Geology. 

Instruction  in  Botany  and  Zoology,  as  well  as  the  care  of 
the  Herbarium,  have  been,  as  last  year,  intrusted  to  Dr.  N. 
L.  Britton,  whose  report  of  work  done  in  his  department  is 
enclosed  herewith. 

Work  in  the  museum  has  been  constantly  done  by  Mr. 
Merrill  and  Mr.  Northrop,  and,  since  his  appointment,  by 
Mr.  B.  C.  Laraway.  This  work  has  consisted  mainly  in  re- 
arranging and  relabelling  the  specimens,  in  order  to  make 
the  museum  more  attractive  and  instructive.  About  one- 
half  of  the  specimens  have  been  reviewed  in  this  way,  and 
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the  museum  now  presents  an  appearance  which  may  well 
make  it  an  object  of  satisfaction  and  pride  to  all  the  friends 
of  the  college. 

The  additions  to  the  museum  since  June  30,  1887,  have 
been  954  specimens,  amounting  in  value  to  $1,039. 
Respectfully  submitted, 

John  S.  Newberry, 
Professor  of  Geology  and  Palaoniology. 
Columbia  College,  April  16,  1888. 


REPORT    ON    THE    SUB-DEPARTMENT    OF 
BOTANY. 

To  Professor  J.  S.  Newberry  : 

I  have  the  honor  to  submit  the  following  report  on  the 
sub-departments  of  Botany  and  Zoology. 

Instruction  in  Botany  has  been  given  by  me  during  the 
past  year  as  follows  : 

To  the  second-year  class  in  the  School  of  Mines  in  lee-* 
tures  one  hour  per  week,  and  these  lectufes  have  been  de- 
livered also  to  the  first-year  class  in  the  same  school,  owing 
to  the  transferral  of  Botany  from  the  second  to  the  first 
year;  to  an  elective  apd  optional  section  of  the  junior  class 
in  the  School  of  Arts,  numbering  twenty-one  students,  in 
lectures  one  hour  per  week ;  and  to  an  elective  section  of  the 
senior  class.  School  of  Arts,  numbering  thirteen  students,  in 
laboratory  practice  in  histology  and  morphology,  one  hour 
per  week,  though  from  the  interference  with  other  electives 
I  have  met  this  class  at  two  different  hours.  I  have  also 
lectured  to  the  School  of  Library  Economy  and  furnished 
desired  botanical  information  to  other  students  and  gradu- 
ates. 

The  care  of  the  Herbarium  has  required  nearly  all  the  re- 
mainder of  my  time,  and  I  am  gratified  in  being  able  to 
state  that,  for  the  first  time  in  more  than  ten  years  this  great 
collection  is  systematically  arranged  and  in  good  working 
order.    It  is  constantly  becoming  of  greater  value.    A  large 
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aumber  of  specimens  accumulated  in  former  years  have 
been  mounted  and  properly  distributed  in  the  cases,  and 
the  additions  during  the  past  year  number  about  8,000. 

My  original  studies  have  been  mainly  devoted  to  the 
elaboration  of  the  large  South  American  Collections  made 
by  Dr.  H.  H.  Rusby,  and  this  work  is  now  approaching 
completion.  Dr.  Rusby  has  joined  me  in  the  publication 
of  A  List  of  Plants^  Collected  by  Miss  Mary  B  Croft  at  San 
Diego ^  Texas ^  and  I  have  also  written  papers  on  An  Archaan 
Plant  from  the  White  Crystalline  Limestone  of  Sussex  County ^ 
New  Jersey  and  On  New  or  Noteworthy  North  American 
Phanerogamia  L 

The  instruction  in  Zodlogy  has  consisted  in  a  course  of 
lectures,  one  hour  per  week,  to  a  part  of  the  second-year 
class  in  the  School  of  Mines.  During  the  year  repeated 
requests  have  been  made  from  Seniors  and  Juniors  in  the 
School  of  Arts  for  an  elective  course  in  this  subject. 
Respectfully  submitted, 

N.  L.  Britton, 

Instructor. 


REPORT  ON  SANSKRIT 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  report  upon 
the  instruction  in  Sanskrit  which  I  have  given  during  the 
college  year  now  ending. 

Owing  to  the  absence  of  Professor  Merriam  in  Greece, 
the  charge  of  the  Sophomores  in  Greek  devolved  upon  me ; 
and  I  have  had  partial  charge  also  of  the  Freshman  Greek, 
which  made  in  all  eleven  hours  per  week  with  my  Greek 
classes.  This  made  it  impossible  for  me  to  devote  as  many 
hours  to  my  instruction  in  Sanskrit  as  I  should  otherwise 
have  done ;  a  beginner's  class  which  I  had  planned,  and  for 
which  several  candidates  had  ofifered  themselves,  was  given 
up  because  it  was  not  possible  for  me  to  arrange  the  hours 
in  harmony  with  the  required  hours  of  the  candidates. 
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I  have,  however,  given  four  hours  per  week  of  Sanskrit 
throughout  the  year — three  with  a  graduate  student  who 
wished  to  make  a  beginning  in  that  study.  The  progress 
of  the  advanced  student  has  been  very  great ;  we  have  read 
a  considerable  amount  of  Verdic  Sanskrit,  and  I  have  lec- 
tured to  him  on  Sanskrit  Literature. 

Respectfully  submitted, 

Edward  Delavan  Perry, 

Instructor  in  Sanskrit. 
Columbia  College,  April  6,  1888. 


REPORT  ON  HEBREW. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  as  follows  upon  the  instruc- 
tion given  in  the  Hebrew  language  during  the  present 
year. 

In  advanced  Hebrew  one  member  of  the  Senior  class  and 
one  of  the  Graduate  Department  have  attended  me  through- 
out both  terms  during  four  hours  of  the  week.  With  the 
first  gentleman  I  have  read  the  first  ten  chapters  of  Genesis, 
the  whole  of  Hosea  and  Micah,  special  attention  having 
been  paid  to  the  philological  and  textual  criticism.  With 
the  second  gentleman  I  have  read  selected  portions  of 
Genesis,  Proverbs,  and  Psalms. 

One  member  of  the  Junior  class  has  taken  a  course  in 
Biblical  Aramaic  with  me  twice  a  week  throughout 
both  terms.  A  careful  study  was  made  of  Kautzsch's 
'^Grammatik  des  Biblisch-Aramaischen,"  and  of  the  first 
eight  chapters  of  the  Book  of  Daniel. 

At  the  beginning  of  the  second  term  two  classes  in 
Elementary  Hebrew  were  started.  The  first  class  was  at- 
tended by  one  member  of  the  School  of  Law,  who  had 
studied  carefully  the  principles  of  the  Grammar,  and  has 
read  the  first  six  chapters  of  the  Book  of  Samuel.  The 
second  class  was  attended  by  three  members  of  the  Fresh- 
man class  and  by  one  Senior.    The  first  twenty-four  lessons 
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in  Harper's  "  Introductory  Hebrew  Method  and  Manual," 
in  conjunction  with  Harper's  "  Elements  of  Hebrew,"  have 
been  carefully  studied.  The  class  has  also  brought  in  once 
a  week  a  written  translation  from  English  into  Hebrew. 

Three  gentlemen  have  attended  me  twice  a  week  during 
both  terms  in  a  course  on  Rabbinical  Hebrew.  Two  treat- 
ises of  the  Mishnah,  '*  Makkoth  "  and  "  Sanhedrin,"  bearing 
on  the  constitution  and  functions  of  the  Sanhedrin,  have 
been  carefully  studied,  special  attentioiv  having  been  paid 
to  the  historical  bearing  of  the  matter  dealt  with. 
Respectfully  submitted, 

Richard  J.  H.  Gottheil, 
Professor  of  Rabbinical  Hebrew  and  Lecturer  on  the 

Syriac  Language. 
Columbia  College,  April  lo,  1888. 
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APPENDIX   B. 

SCHOOL  OF  MINES. 

REPORT  ON  THE  GENERAL  STATE  OF  THE  SCHOOL  BY  THE 
DEAN  OF  THE  FACULTY. 


To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  the  twenty-fourth  annual 
session  of  the  School  of  Mines,  now  about  to  close,  has 
been  in  every  respect  satisfactory. " 

On  last  Commencement  day  fifty-four  diplomas  were 
issued  to  graduates  of  the  School  of  Mines,  as  follows  : 

In  Mining  Engineering  (E.M.) 22 

Civil  Engineering  (C.E.) 13 

Metallurgy  (Met.  Eng.) 2 

Analytical  and  Applied  Chemistry  (Ph.B.) 10 

Architecture  (Ph.B.) 4 

Doctor  of  Philosophy  (Ph.D.) 3 

54 

In  addition  to  the  foregoing  diplomas  official  mention 
was  made  at  Commencement  of  two  diplomas  (one  in  Min- 
ing Engineering  and  one  in  Civil  Engineering)  which  had 
been  granted  during  the  year. 

Since  last  Commencement  the  degree  of  Bachelor  of 
Philosophy  in  the  course  of  Analytical  and  Applied  Chem- 
istry, has  been  granted  to  a  member  of  the  class  of  1887, 
who  had  not  previously  complied  with  all  the  requirements. 
Also,  since  last  Commencement,  the  degree  of  Doctor  of 
Philosophy  was  awarded  to  a  graduate  of  the  school. 

During  the  past  year  two  hundred  and  forty-three  (243) 
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students  have  been  in  attendance  on  the  exercises  of  the 
School  of  Mines,  distributed  as  follows : 

First  Class 58 

Second  "  72 

Third     "  56 

Fourth    "  42 

Post-Graduates 15 

Regular  students 243 

Post-Graduates  from  the  School  of  Arts 5 

Summer  School  in  Chemistry 48 

296 
Deduct  students  in  Summer  School  counted  in 

classes  above 30 

Total  students  in  attendance 266 

The  regular  students  have  pursued  the  different  courses 
of  the  School  of  Mines  as  follows : 

First     Second    Third    Fourth    Post-      TotaL 
Class.     Class.     Class.     Class.     Grad. 

Mining  Eng 12  10  14  5  i  42 

Civil  Eng 27  26  22  13  3  91 

Metallurgy —  6  —  2  —  8 

Geology  and  Palaeontology 2  —  2  —  —  2 

Anal,  and  App.  Chemistry 11  5  6  15  —  37 

Architecture 8  25  12  7  i  53 

Sanitary  Eng —  —  —  —  2  2 

Doctor  of  Philosophy —  —  —  —  7  7 

Miscellaneous " —  —  —  —  i  i 

Total 58       72       56      42       15       243 

The  Graduating  Class   numbers  forty-two,    distributed 
among  the  parallel  courses  as  follows  : 

In  Mining  Engineering 5 

Civil  Engineering 13 

Metallurgy 2 
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Analytical  and  Applied  Chemistry 15 

Architecture 7 

42 

It  is  impossible  to  say  at  this  time  how  large  a  proportion 
of  the  class  will  be  able  to  graduate  at  Commencement,  as 
the  final  examinations  have  not  yet  been  held. 

The  cabinets  of  the  school  have  continued  to  receive 
additions  by  purchase  and  gift,  mineralogical,  metallurgical 
and  chemical  specimens,  rocks,  fossils  and  models. 
Respectfully  submitted, 

C.  F.  Chandler, 

Dean  of  the  Faculty, 
Columbia  College,  April  13,  1888. 


REPORT  ON  MINERALOGY  AND  METALLURGY. 

To  the  President  of  Columbia  College  : 

At  your  request  I  give  below  the  following  report  of  the 
operations  of  the  two  departments  over  which  I  have 
charge. 

The  work  of  the  year  has  been  quite  complicated  on 
account  of  the  change  that  was  made  in  the  studies  by 
dropping  crystallography  and  blow-piping  to  the  first  year 
and  mineralogy  to  the  second  and  introducing  a  special 
course  of  instruction  for  the  civil  engineers.  This  has 
necessitated  the  teaching  of  two  classes  at  the  same  time 
and  has  been  extremely  difficult,  because  the  laboratories 
have  frequently  had  three  classes  in  them  working  at  once. 
I  was  always  doubtful  of  the  advisability  of  the  change, 
consented  to  it  only  at  the  earnest  request  of  the  engineer- 
ing department,  and  the  working  of  it  so  far  leads  me  to 
suspect  that  it  may  prove  not  to  be  a  wise  one,  as  the 
studies  appear  to  be  more  advanced  than  the  training  which 
the  men  have  previously  had  in  the  school  justifies.  We, 
however,  are  working  at  it  in  the  endeavor  to  make  it  all 
that  it  should  be. 
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The  work  of  the  civil  engineers  under  Mr.  Moses*  imme- 
diate charge  has  been  quite  successful  and  the  men  appear 
to  be  very  much  interested.  It  has  become  apparent  from 
this  few  months'  trial  of  it,  however,  that  they  will  have  to 
have  separate  collections  for  their  study  and  that  practical 
instruction,  quite  different  from  that  which  has  been  given 
heretofore,  will  have  to  be  initiated  for  them.  All  the 
work  that  has  been  done  has  been  much  less  difficult  than 
it  would  have  been  on  account  of  the  appointment  of  a  Fel- 
low in  the  department,  but  the  changes  will  necessitate  a 
further  reorganization  in  the  course  of  another  year. 

The  obligatory  afternoon  work  has  greatly  increased  the 
efficiency  of  the  department.  All  the  work  of  the  first  term 
was  usually  successful  on  account  of  the  additional  instruc- 
tion which  the  men  have  had  and  the  extra  time  in  the 
laboratory,  and  the  results  have  been  as  satisfactory  as 
could  have  been  expected.  We  hope  for  better  results  next 
year,  but  without  increase  in  the  force,  when  considerable 
changes  in  the  methods  will  have  to  be  made  on  account  of 
the  classes  having  had  less  previous  instruction.  The  course 
in  civil  engineering  we  hope  to  make  more  interesting  and 
instructive  when  we  get  the  additional  laboratory  room  in 
the  new  building. 

In  mineralogy  a  larger  number  of  lectures  have  been  de- 
livered than  usual,  and  the  students  have  shown  a  very 
great  interest  in  them.  Their  practical  work  has  been  bet- 
ter done,  and  they  have  had  the  advantage  of  a  different 
system  of  instruction,  necessitated  by  having  so  many 
students  in  the  same  laboratory,  which  has  been  found  to 
be  such  a  permanent  improvement  that  we  shall  perfect  the 
system  which  has  been  tried  during  the  year.  I  look  for- 
ward to  a  successful  examination,  as  many  of  the  students 
are  now  ready  to  pass. 

In  the  museum  a  very  large  amount  of  work  has  been 
done.  Owing  to  the  increase  of  the  appropriations  it  has 
been  possible  for  me  to  fill  many  gaps  in  the  collection  with 
minerals  which  I  collected  during  the  past  summer  in  the 
West  and  also  in  Europe.     I  have  also  been  able  to  ex- 
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change  a  much  larger  number  of  the  duplicate  minerals  in 
the  course  of  the  year  than  usual,  and  have  succeeded  in 
obtaining  in  this  way  a  very  large  number  of  species  that 
were  lacking,  and  also  have  been  able  to  excite  a  great  deal 
of  interest  in  the  collections  of  the  school.  Owing  to  this 
fact,  the  value  of  the  collection  has  been  increased  more  than 
$1500.  A  single  exchange  from  duplicates  that  have  been 
in  the  'school  for  a  very  long  time,  and  which  cost  the 
Trustees,  nothing,  added  over  $200  worth  to  the  collection. 
The  stock  of  duplicates  is,  however,  nearly  exhausted. 

I  have  commenced  a  collection  illustrating  crystallogra- 
phy with  natural  minerals.  This  collection  will  occupy.a 
considerable  amount  of  space,  and  will  be  unlike  any  col- 
lection in  this  country,  and  will  make  the  subject  of  crys- 
tallography much  more  attractive  than  it  has  been  up  to  the 
present  time.  I  have  interested  a  very  large  number  of 
persons  in  this  collection,  but  it  will  take  several  years  to 
complete  it,  but  it  will  be  in  such  condition  that  by  the  time 
the  students  next  year  wish  to  study  it  it  will  be  available 
for  that  purpose. 

The  collection  illustrating  the  physical  characteristics  of 
minerals  has  also  been  gone  over  very  carefully  with  a  view 
to  increase  its  utility  for  study.  Nearly  the  whole  of  the 
duplicates  have  been  removed  from  the  old  building  to  the 
basement.  There  is,  however,  very  great  need  in  this  de- 
partment of  more  storeroom,  as  we  have  no  place  to  put  a 
considerable  number  of  things  that  are  stored  in  the  old 
college  building,  and  no  place  whatever  to  do  the  work  of 
cutting  and  grinding,  which  is  very  necessary  for  the  con- 
tinued usefulness  of  the  cabinet.  This,  however,  I  hope 
will  all  be  remedied  in  the  proposed  new  building. 

A  new  catalogue  for  the  collection  has  been  made  during 
the  year,  which  greatly  facilitates  the  work  in  the  collection. 
We  have  ascertained  by  a  careful  examination  of  all  the 
specimens  exactly  those  that  are  wanting,  and  have  made  a 
printed  list  of  such  species,  with  a  view  of  obtaining  what 
we  do  not  have  that  is  accessible  by  means  of  exchange. 
The  general  museum  catalogue,  which  has  been  for  two 


Digitized  by  VjOOQIC 


8o  MINERALOGY  AND  METALLURGY, 

years  in  the  hands  of  the  public  printer  at  Washington,  and 
is  to  be  issued  as  a  bulletin  of  the  United  States  National 
Museum,  has  made  no  progress  during  the  year,  the  public 
printer  having  suddenly  stopped  without  giving  us  warning, 
and  not  having  commenced  to  print  again.  The  collection 
of  minerals  has  been  gone  over,  specimen  by  specimen,  and 
more  than  a  thousand  labels  re-written  to  make  its  system 
entirely  uniform  and  to  bring  it  up  to  the  most  recent 
standard.  This  work  has  to  be  done  every  four  or  five 
years  in  order  to  make  the  collection  keep  pace  with  the 
newest  discoveries  in  the  subject. 

In  the  department  of  Metallurgy  the  lectures  have  been 
regularly  given,  and  several  monographs  have  been  written 
or  published  in  order  that  the  students  may  have  access  to 
information  which  they  could  not  otherwise  get.  Arrange- 
ments have  been  made  for  the  systematic  collection  of 
metallurgical  material  from  graduates  of  the  school  in  the 
West,  some  of  whom  have  already  responded  with  drawings 
and  collections  of  modern  appliances.  A  few  additions  have 
been  made  to  the  collections  themselves,  but  much  cannot 
be  done  in  this  direction  until  a  permanent  place  for  them 
has  been  assigned.  Arrangements  have  been  made  by  which 
the  students  will  have  conferences  and  quizzes  in  this  de- 
partment, so  that  hereafter  they  will  be  taught  not  only  to 
distinguish  but  also  to  examine  with  the  blow-pipe  and 
by  means  of  physical  tests  all  the  various  metallurgical 
products. 

I  had  worked  out  a  plan  for  a  metallurgical  workshop  on 
a  large  scale,  and  had  obtained  all  the  estimates  for  the  build- 
ing and  machinery,  and  had  already  commenced  to  solicit 
subscriptions  for  the  purpose,  when  I  was  informed  of  the 
plan  by  which  $500,000  were  to  be  raised,  and  as  this  has 
gone  before  the  Board  of  Trustees  I  have  held  my  own 
plans  in  abeyance.  The  plan,  if  carried  out  as  discussed  by 
the  heads  of  departments  who  are  to  occupy  the  proposed 
new  building,  will  make  the  greatest  advance  that  has  been 
made  in  instruction  and  technical  science  since  the  School 
of  Mines  was  established,  and  will  be  unlike  any  establish- 
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ment  in  this  or  any  other  country,  and  I  earnestly  hope  that 
it  will  succeed. 

While  uneventful,  the  year  has  been  one  of  very  hard  and 
constant  work  in  the  department,  and  the  collections  have 
been  very  much  more  useful  and  valuable  than  they  were  at 
the  commencement  of  the  year. 

With  the  proposed  new  arrangement  of  instruction  it  is 
hoped  that  the  efficiency  as  well  as  the  grade  of  the  depart- 
ment will  be  very  much  raised. 

Yours  respectfully, 

Thos.  Egleston, 
Professor  of  Mineralogy  and  Metallurgy. 
Columbia  College,  April  lo,  1888. 


DEPARTMENT  OF  CHEMISTRY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  in  the  Chemical  Depart- 
ment of  the  School  of  Mines  during  the  first  term  of  the 
past  year  I  met  all  the  First- Year  students  twice  a  week  and 
lectured  upon  the  metals.  Dr.  Vult6,  Assistant  Instructor 
in  Qualitative  Analysis,  has  held  recitations  upon  the  lec- 
tures, the  class  being  divided  into  four  sections  for  this  pur- 
pose, each  section  reciting  once  a  week.  During  the  second 
term  I  have  met  the  First-Year  students,  in  the  course  of 
Analytical  and  Applied  Chemistry,  twice  a  week,  lecturing 
upon  Organic  Chemistry  ;  and  Dr.  Vult^  has  held  recitations 
upon  the. lectures.  In  addition  to  this  the  First-Year  stu- 
dents in  the  course  of  Analytical  and  Applied  Chemistry 
received  instruction  in  Chemical  Physics  twice  a  week,  dur- 
ing the  second  term,  from  Dr.  Wiechmann,  Instructor  in 
Chemical  Physics  and  Chemical  Philosophy. 

I  met  the  Second-Year  students  in  all  the  courses  twice  a 
week,  during  the  entire  year,  and  lectured  upon  Applied 
Chemistry.  The  class  was  divided  into  four  sections,  and 
each  section  attended  recitations  once  a  week  under  the 
direction  of  Mr.  Home  and  Mr.  Simonds,  Fellows  in  Chem- 
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istry,  and  Dr.  Wiechmann.  The  Second-Year  students,  in 
the  course  of  Analytical  and  Applied  Chemistry,  have  also 
attended  four  recitations  a  week  throughout  the  year  on  the 
subject  of  Chemical  Philosophy  under  the  instruction  of  Dr. 
Wiechmann. 

All  the  students  of  the  Third  Class  have  attended  my  lec- 
tures twice  a  week  on  Applied  Chemistry,  and  they  have  also 
attended  in  sections  weekly  recitations,  held  by  Dr.  Laudy, 
Assistant  in  General  Chemistry,  on  the  subject  of  the  lectures. 

I  have  met  the  Fourth-Year  students,  in  the  course  of 
Analytical  and  Applied  Chemistry,  and  recitations  have 
been  held  by  Mr.  Pellew,  Honorary  Fellow  in  Sanitary  En- 
gineering and  Bacteriology. 

In  Qualitative  Analysis  Dr.  Wells  has  given  to  the  First- 
Year  students  two  lectures  a  week,  and  Dr.  Vult6  has  held 
recitations  twice  a  week  upon  the  subject,  the  class  being 
divided  into  two  sections. 

In  Quantitative  Analysis  Prof.  Waller  has  lectured  to 
portions  of  the  Second,  Third,  and  Fourth  classes,  and  Mr. 
Bowen  has  held  recitations  upon  the  subject  of  the  lectures ; 
to  the  students  of  the  Second  Year,  in  the  course  of  Ana- 
lytical and  Applied  Chemistry,  two  lectures  and  two  recita- 
tions per  week ;  to  the  students  of  the  Third  Year,  in  the 
course  of  Analytical  and  Applied  Chemistry,  two  lectures 
and  two  recitations  per  week ;  and  to  an  elective  section  of 
the  Fourth-Year  students  in  the  course  of  Mining  Engineer- 
ing an  average  of  two  lectures  a  week,  during  the  last  half 
of  the  second  session. 

During  the  first  session  Prof.  Ricketts  lectured  twice  a 
week  on  Assaying  to  the  Third-Year  Mining  Engineers  and 
Geologists,  and  Mr.  Beebe,  the  Assistant  Instructor,  and 
Mr.  Simonds,  Honorary  Fellow,  held  the  recitations  on  the 
same  subject.  During  the  second  session  Prof.  Ricketts 
lectured  twice  a  week  to  the  Third-Year  Chemists,  and  Mr. 
Simonds,  promoted  to  Assistant  Instructor,  held  the  recita- 
tions. Prof.  Ricketts  also  gave  instruction  in  the  Theory 
and  Practice  of  Ore-Testing  to  the  Third-Year  Mining  En- 
gineers and  Geologists. 
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The  students  in  the  course  of  Analytical  and  Applied 
Chemistry,  in  the  Fourth  Year,  have  had  special  instruction 
from  Mr.  Colby,  Instructor  in  Organic  Chemistry.  He  has 
lectured  to  them  five  times  a  week  throughout  the  entire 
year,  and  they  have  also  devoted  a  large  part  of  their  time 
to  the  practical  study  of  Organic  Chemistry  in  the  laboratory. 

In  addition  to  the  above  instruction  in  the  lecture  and 
recitation  room,  the  students  have  practised  the  various 
branches  of  chemical  analysis,  etc.,  as  follows : 

The  First-Year  students — Qualitative  Analysis,  under  Dr. 
Wells  and  Dr.  Vult^. 

.  The  Second-,  Third-,  and  Fourth- Year  students — Quanti- 
tative Analysis,  under  Prof.  Waller  and  Mr.  Bowen. 

The  Third-Year  students — Assaying,  under  Prof.  Ricketts 
and  Messrs.  Beebe  and  Simonds. 

The  Fourth- Year  students — Organic  Analysis  and  Inves- 
tigation, under  Mr.  Colby. 

I  submit  herewith  the  accompanying  reports  from  Prof. 
Waller,  on  the  work  in  Quantitative  Analysis ;  from  Prof. 
Ricketts,  on  the  work  in  Assaying ;  from  Dr.  Wells,  on  the 
work  in  Qualitative  Analysis ;  from  Mr.  Colby,  on  the  in- 
struction in  Organic  Chemistry ;  and  from  Dr.  Wiechmann, 
on  the  instruction  in  Chemical  Physics  and  Chemical  Phi- 
losophy. 

The  general  attendance  and  progress  of  the  students  have 
been  very  satisfactory. 

During  the  last  summer  vacation  there  was  opened  for 
the  first  time  a  Summer  School  in  Chemistry.  The  instruc- 
tion lasted  from  the  middle  of  June  to  the  middle  of  Sep- 
tember, and  comprised  Qualitative  Analysis,  taught  by  Dr. 
Vult6,  Assistant  Instructor  in  Qualitative  Analysis;  and 
Quantitative  Analysis,  taught  by  Mr.  Bowen,  Assistant  In- 
structor in  Quantitative  Analysis,  and  Mr.  Martin.  This 
Summer  School  was  established  for  the  benefit  of  two 
classes  of  students : 

1st.  Regular  students  in  the  School  of  Mines  who  had 
failed  to  complete  their  Qualitative  and  Quantitative 
Analyses  during  the  session.     They  were  required  to  com- 
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plete  their  work,  during  the  vacation,  in  the  Summer 
School. 

2d.  Special  students,  not  otherwise  connected  with  the 
School  of  Mines,  who  were  permitted  to  attend  the 
instruction. 

The  numbers  in  attendance  were  as  follows : 

SUMMER  SCHOOL  IN  CHEMISTRY,  1887.- 

SCHOOL   OF  MINES  STUDENTS. 

Qaant.  Lab'y.   Qual.  Lab'y.  Total. 

Graduates  of  1887 7                  o  7 

First- Year  Class 4                12  16 

Second- Year  Class 5                  o  5 

Third- Year  Class 7                  2  9 

Fourth- Year  Class o                  o  o 

Post-Graduates 202 

Total 25  14  39 

SPECIAL   STUDENTS. 

Quant.  Lab'y.   Qual.  Lab'y.        Total. 
Specials 3  6*  9 

Total  number  of  students : 

In  Quantitative  Laboratory 28 

In  Qualitative  Laboratory 20 

48 

School  of  Mines  students 39 

Special 9 

48 

The  arrangements  for  the  summer  school  were  not  com- 
pleted till  just  before  the  close  of  the  session ;  there  was, 
therefore,  no  opportunity  to  advertise  it,  but  I  have  reason 
to  believe  that,  with  judicious  advertising,  a  large  number 
of  persons  would  avail  themselves  of  the  opportunity  to 

*  Remarks. — Two  of  these  also  attended  Quantitative  after  completing 
Qualitative  Analysis. 
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acquire  a  knowledge  of  chemistry,  especially  teachers  who 
are  occupied  at  other  times  during  the  year.  The  work  ac- 
complished in  the  summer  school  was  entirely  satisfactory, 
and  it  has  proved  to  be  a  great  advantage  to  give  delin- 
quents this  opportunity  of  completing  their  work,  so  that 
when  the  next  session  begins  on  the  first  of  October,  they 
are  not  embarrassed  by  the  extra  work  of  making  up  de- 
ficiencies of  the  previous  year. 

Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry. 
Columbia  College,  April  13,  1888. 


SPECIAL  REPORT  ON  QUANTITA  TIVE  ANALYSIS. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  report  the  following  details  regard- 
ing the  work  in  my  division  of  Analytical  Chemistry 
(Quantitative  Analysis)  during  the  college  year. 

Lectures  have  been  delivered  as  follows : 

To  Second-Year  students  in  Chemistry,  twice  a  week 
throughout  the  year. 

To  Third-Year  students  in  Chemistry,  twice  a  week 
during  the  first  session. 

To  Fourth-Year  students  in  Mining  Engineering,  some- 
times twice,  sometimes  once  a  week,  from  March  ist,  up 
to  the  end  of  the  college  year.  (In  preparing  the  scheme 
of  exercises  it  was  found  impossible  to  assign  any  particular 
hour  for  these  lectures ;  hence  I  have  met  the  class  at  such 
times  as  were  found  necessary  and  convenient  to  those 
concerned ;  usually  on  Saturday,  and  sometimes,  especially 
at  the  start,  on  some  other  day  of  the  week  as  well.) 

Recitations  have  been  held  by  my  assistant,  Mr.  H.  C. 
Bowen,  as  follows : 

Second-Year  students  in  Chemistry,  twice  a  week 
throughout  the  year. 
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Third-Year  students  in  Chemistry,  twice  a  week  during 
the  first  session. 

Examinations  have  been  held  monthly  for  the  Second- 
and  Third-Year  students  in  Chemistry,  and  also  at  the  end 
of  each  term,  for  each  set  of  students  receiving  instruction 
during  that  term. 

Laboratory  Work.  The  Second-Year  students  in  Chem- 
istry have  been  occupied  with  the  examination  of  twenty- 
five  different  substances  (representing  some  sixty  or  sevent>- 
determinations).  The  list  of  these  substances  has  already 
been  given.  The  first  six  are  pure  salts,  the  percentage 
composition  of  which  is  known.  The  other  nineteen  are 
minerals,  ores,  alloys,  furnaces,  products,  etc. 

The  Third-Year  students  in  Chemistry  have  been  occu- 
pied with  the  examination  of  eighteen  different  substances, 
affording  practice  in  some  of  the  most  important  determi- 
nations connected  with  industrial  chemistry,  proximate 
analysis,  the  examination  of  articles  of  food,  etc. 

The  Fourth-Year  students  in  Mining-Engineering  have 
been  engjaged  in  the  study  and  practice  of  some  of  the 
most  important  rapid  methods  of  analysis  in  use  in  metal- 
lurgical works. 

Post-Graduate  students.  In  addition  to  those  students 
pursuing  the  study  of  Analytical  Chemistry  as  a  part  of 
their  regular  courses,  the  laboratory  has  been  used  by  some 
post-graduate  students  for  the  study  of  analytical  processes 
with  reference  to  general  or  special  applications.  Three  of 
the  post-graduate  students  have  been  occupied  with  general 
analytical  work ;  two,  with  analysis  in  its  relations  to  Sani- 
tary Engineering;  one,  with  relation  to  ceramics,  and  one 
with  relation  to  the  problems  in  ore-dressing  and  milling. 

Mr.  W.  D.  Home,  the  Honorary  Fellow  in  Quantitative 
Analysis,  was  obliged,  for  business  reasons,  to  leave  his 
position  about  the  end  of  the  first  session. 
Respectfully  submitted, 

Elwyn  Waller,  Ph.D., 

Professor  of  Analytical  Chemistry, 

Columbia  College,  April  6,  1888. 
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SPECIAL  REPORT  ON  ASSAYING. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  on  the 
instruction  given  in  the  Assay  Department,  and  the  im- 
provements made  in  this  department  during  the  school 
year  1887-88. 

During  the  first  term  I  delivered  two  lectures  per  week  on 
Assaying,  to  the  Third- Year  Mining-Engineers  and  Geolo- 
gists. The  Assistant  Instructor,  Mr.  Alfred  L.  Beebe,  and 
the  Honorary  Fellow  in  Assaying,  Mr.  Francis  M.  Simonds, 
had  charge  of  the  recitations,  and  assisted  in  conducting 
the  laboratory  instruction. 

During  the  second  term  I  have  lectured  twice  a  week, 
and  the  recitations  have  been  held  by  Mr.  F.  M.  Simonds, 
the  Assistant  Instructor  promoted  from  the  position  of 
Honorary  Fellow,  in  January  last,  to  succeed  Alfred  L. 
Beebe,  resigned. 

In  addition  to  the  Instruction  in  Assaying,  I  have  given 
lecture  room  and  laboratory  instruction  in  Ore-Testing 
to  the  Third-Year  Mining-Engineers  and  Geologists. 

The  average  standing  of  the  students  has  been  very 
satisfactory,  the  quality  of  the  work  done  proving  that  the 
change  of  assaying  from  the  second  to  the  third  years  was  a 
a  very  wise  and  desirable  step. 

No  additions  have  been  made  to  the  laboratory  facili- 
ities  during  the  past  year,  other  than  the  placing  of  swing- 
ing-doors between  the  furnace  and  desk-rooms,  which  have 
proved  a  great  comfort  and  convenience  to  the  students. 
The  new  arrangement  of  the  furnaces  made  last  year  has 
resulted  in  materially  improving  the  temperature  of  the 
laboratory,  and  the  furnaces  have  been  found  to  work 
very  successfully. 

Very  respectfully  yours, 

P.   de   P.  RiCKETTS, 

Professor  of  Assaying. 

Columbia  College,  April  10,  1888. 
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SPECIAL  REPORT  ON  QUALITATIVE  ANALYSIS. 

To  Professor  C.  F.  Cftandler  : 

I  have  the  honor  to  submit  the  following  report  of  the 
work  done  in  Qualitative  Analysis  in  the  past  year.  I  have 
lectured  to  the  class  twice  a  week  during  the  year,  and  the 
assistant  instructor,  Dr.  Vult^,  has  held  recitations  on  the 
subject  twice  every  week.   • 

The  laboratory  has  been  open  every  Monday,  Tuesday, 
Thursday,  and  Friday,  from  2  to  5  P.M.,  and  on  Saturdays 
from  9  A.M.  to  2  P.M.  The  class  was  divided  into  two  di- 
visions, working  in  the  laboratory  on  alternate  weeks,  the 
division  not  due  in  the  laboratory  being  engaged  in  drawing 
or  blowpiping,  except  on  Saturday,  when  the  whole  class 
attended. 

The  students,  with  few  exceptions,  have  worked  faith- 
fully,  and  the  work  accomplished  has  been  satisfactory. 

The  attendance  at  lectures  and  in  the   laboratory   has 
been  prompt  and  regular,  except  in  the  cases  of  three  of  the 
seniors,  who  have  neglected  their  work  almost  entirely. 
Respectfully  submitted, 

J.  S.  C.  Wells, 
Instructor  in  Qualitative  Analysis, 

Columbia  College,  April  9,  1888. 


SPECIAL  REPORT  ON  ORGANIC  CHEMISTRY. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  to  submit  the  following  report  of  the 
work  done  in  the  Organic  Laboratory  during  the  college 
year  1887-88. 

The  students  who  have  received  my  instruction  are  those 
of  the  Fourth  Class  pursuing  the  course  in  Analytical  and 
Applied  Chemistry. 

Lectures, — During  the  first  session  the  students  attended 
lectures  on  Organic  Chemistry  four  hours  each  week.  The 
lectures  treated  of  the  methods  of  analysis  and  synthesis  of 
organic  bodies  in  general,  and  the  formation  and  decompo- 
sition of  compounds  of  the  fatty  series.      The  number  of 
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lectures  given  in  this  session  was  fifty-eight.  There  were  no 
recitations,  but  five  written  examinations  were  given  instead. 

During  the  second  session  the  students  attended  lectures 
five  hours  per  week,  making  a  total  of  sixty-five  lectures. 
Sixty  written  examinations  were  also  given.  The  subject 
discussed  was  the  derivatives  of  benzene,  or  compounds  of 
the  aromatic  series. 

Laboratory  Work. — The  course  of  instruction  in  the 
laboratory  was  substantially  as  set  forth  in  the  Handbook 
of  Information  for  the  year.  Each  student  has  had  ex- 
perience in  the  analysis  and  synthesis  of  organic  bodies, 
and  has  prepared  about  twenty-four  organic  substances,  and 
identified  them.  Practical  instruction  has  also  been  given 
in  the  preparatiou  of  artificial  coloring  matters,  and  the  ap- 
plication of  them  to  wool,  cotton,  and  silk. 

The  attendance  in  the  laboratory  has  averaged  twenty- 
three  hours  per  week  to  each  student. 

The  following  statement  shows  the  total  time  devoted  to 
the  subject  of  Organic  Chemistry  by  the  Fourth  Class 
during  the  year  : 

Lectures.  Laboratory 

First  session 58  hours.  390  hours. 

Second  session 65      "  300     " 

The  progress  of  the  class  has  been  satisfactory.     Several 
students,  having  finished  the  assigned  number  of  prepara- 
tions, are  engaged  upon  original  investigations,  the  results 
of  which  cannot  be  foreseen  at  this  date. 
Respectfully  submitted, 

Charles  E.  Colby, 
Instructor  in  Organic  Clumistry. 
Columbia  College,  April  14,  1888. 


SPECIAL  REPORT  ON  CHEMICAL  PHYSICS  AND 
CHEMICAL  PHILOSOPHY. 

To  Professor  C.  F.  Chandler  : 

I  have  the  honor  of  submitting  to  you  the  following  re- 
port for  1887-88. 
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First-  Year  •  Class  : 

Chemical  Physics  . — During  the  second  term  I  have  met 
the  students  in  the  course  of  Analytical  and  Applied  Chem- 
istry twice  a  week.  The  time  given  was  divided  between 
lectures  and  recitations.  The  former  treated  of  matter,  mo- 
tion, force,  gravitation,  work  and  energy,  the  three  states  of 
matter,  specific  gravity,  weighing  and  measuring,  etc.  The 
recitations  held  were  on  the  subject-matter  of  these  lectures, 
and  on  lessons  assigned  in  Cook's  Principles  of  Chemical 
Physics,  the  text-book  used. 

Second  Year  Class  : 

Chemical  Philosophy,—  Throughout  the  year  I  have  met 
the  students  in  the  Course  of  Analytical  and  Applied  Chem- 
istry four  times  a  week  for  instruction  in  this  subject.  The 
work  was  carried  out  by  means  of  lectures,  recitations,  and 
the  solving  of  a  great  number  of  stoichiometrical  problems. 
In  addition  to  the  prescribed  course,  time  was  found  for 
the  reading,  in  class,  of  an  advanced  treatise  on  Chemical 
Philosophy. 

Applied  Chemistry, — During  the  second  term  I  have  met, 
once  a  week  each,  the  students  in  the  Course  of  Analytical 
and  Applied  Chemistry,  and  the  students  in  the  Course  of 
Architecture,  for  recitations  on  the  subject-matter  of  the 
lectures  delivered  to  them  by  the  Professor  of  Chemistry. 
In  addition  to  this,  the  section  first  named,  volunteered  and 
devoted  one  hour  per  week  to  the  reading  and  translation 
of  Wagner's  "  Technologic'^ 

Senior  Class  ^  School  of  Arts  : 

Chemistry, — Throughout  the  year  I  have  met  the  mem- 
bers of  this  class  (who  had  elected  the  study  of  Chemistry) 
once  a  week  for  recitations  on  the  lectures  given  them  by 
the  Professor  of  Chemistry.  The  matter  discussed  was:  in 
the  first  term,  the  Chemistry  of  the  Metals  ;  and  in  the  sec- 
ond term.  Organic  Chemistry. 

Respectfully  submitted, 

F.  G.  WiECHMANN,  Ph.D., 

Instructor, 

Columbia  College,  April  lo,  1888. 
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DEPARTMENT  OF  MECHANICS. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  instruction  has  been  given 
to  forty-five  students  of  the  third  class  of  the  School  of 
Mines  in  Mechanics.  In  accordance  with  previous  custom 
the  class  has  been  divided  into  two  sections  for  the  purpose 
of  drill  and  recitation,  one  of  which  has  been  under  my  per- 
sonal instruction  whilst  the  other  has  attended  Prof.  Rees. 
In  lectures  and  in  experiments  the  entire  class  has  attended 
me. 

In  former  years  the  applications  of  the  Differential  and 
Integral  Calculus  were  enforced  by  lecture,  but  these  have 
now  been  incorporated  in  the  text-book,  and  as  a  result  more 
time  has  been  available  for  the  exhibition  of  models  and  for 
experimental  illustration.  These  changes  have  been  of 
much  benefit  to  the  class  and  have  added  much  to  the  effi- 
ciency of  the  instruction  given.  Recent  changes  in  the 
curriculum  lead  to  the  hope  that  still  greater  improvement 
will  be  possible  in  coming  years. 

Respectfully  submitted, 

Wm.  G.  Peck, 
Professor  of  Mechanics. 

Columbia  College,  May  9,  1888. 


DEPARTMENT  OF  MA  THEM  A  TICS. 

To  the  Preside7it  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the 
first  and  second  classes  have  attended  in  Mathematics  as 
follows : 

The  first  class,  three  times  in  sections,  and  once  as  a 

class — in  all  four  times  per  week. 
The  second  class — four  times  per  week  ;  and  have  com- 
pleted the  prescribed  courses  of  study. 
In  consequence  of  the  additional  requirements  in  Mathe- 
matics for  admission,  time  has  been  gained  to  give  a  more 
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extended  course  in  Algebra  to  the  first  class — an  addition 
which  has  long  been  desired,  but  for  which,  till  now,  there 
was  no  opportunity.  The  supplementary  course  consists  of 
Graphical  Algebra,  which  not  only  illustrates  and  enforces 
the  general  theory  of  equations,  but  also  affords  an  excel- 
lent introduction  to  the  higher  branches  of  analysis. 

The  Honorary  Fellow  in  Mathematics,  Mr.  Stuart,  ap- 
pointed by  you  at  my  request,  has  been  of  service  in  prepar- 
ing, and  marking  for  criticism  the  solution  of,  practical 
problems  in  engineering,  applications  of  the  mathematics 
of  the  second  year,  given  as  voluntary  exercises  to  mem- 
bers of  the  second  class. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 

Columbia  College,  May  2,  1888. 


DEPARTMENT  OF  PHYSICS. 

To  the  President  of  Columbia  College  : 

The  following  is  a  statement  of  the  work  done  in  the  De- 
partment of  Physics  in  the  School  of  Mines  during  the 
year : 

Third-  Year  class  was  occupied  two  hours  per  week  during 
the  first  and  second  terms  on  the  same  subjects  as  the  elec- 
tive Seniors. 

First-Year  class^  was  occupied  three  hours  during  the  first 
and  three  hours  during  the  second  term  as  follows :  Ex- 
pansion  of  solids,  liquids,  and  gases ;  mercurial  and  air  ther- 
mometers ;  maximum  and  minimum  thermometers ;  density 
of  gases ;  vapors  and  their  tension ;  evaporation  ;  ice-ma- 
chines  ;  hygrometry ;  conduction  of  heat  by  solids,  liquids, 
and  gases ;  radiant  heat ;  latent  heat  of  liquids  and  gases ; 
high-  and  low-pressure  steam-engines ;  magnetism  ;  mag- 
netic induction ;  terrestrial  magnetism  ;  magnetic  attrac- 
tion and  repulsions ;  frictional  electricity  induction ;  electri- 
cal attractions   and  repulsions;  Holtz*s  machine;  electro- 
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scope ;  electrophorus :  spark,  nature  and  duration  of ; 
Leyden  jar ;  Franklin's  plate ;  discharger  ;  electrometers  : 
mechanical,  chemical,  calorific,  and  magnetic  effects  of  the 
discharge. 

Galvani's  observations ;  Volta's  experiments ;  constant 
batteries  ;  Oersted's  experiment ;  properties  of  the  electric 
light ;  electrometallurgy  and  decomposition  of  salts ;  mag- 
netism by  currents  ;  telegraph  ;  induction  by  magnets ; 
Gramme-machine  ;  Ruhmkorfif's  coil ;  induction ;  diamagne- 
tism  ;  thermo-electricity. 

Optics,  velocity  and  intensity ;  photometers  ;  reflection ; 
mirrors,  plane,  concave,  and  convex ;  refraction  by  plates 
and  prisms  ;  spectra  ;  spectroscope  ;  chemical  lines  ;  fluor- 
escence ;  achromatism  ;  simple  and  compound  microscopes ; 
telescopes ;  camera  obscura ;  solar  microscope  ;  photogra- 
phy ;  eye  and  vision. 

Acoustics ;  propagation  and  velocity  of  sound  in  solids, 
liquids,  and  gases ;  reflection  and  refraction  of  sound ; 
measurement  of  the  number  of  vibrations ;  chronograph  ; 
tuning-fork  ;  synthesis  of  sounds  ;  interference ;  vibrations 
of  strings  ;  organ  pipes  ;  flute  pipes  ;  reed  pipes ;  vibrations 
of  rods  ;  plates,  and  bells  ;  Lissajous'  experiments ;  phonau- 
tograph  ;  phonograph  ;  telephone  ;  etc. 

Many  problems  relating  to  the  above  were  solved  by  the 
different  classes. 

Respectfully  submitted, 
O.  N.  Rood, 

Professor  of  Physics. 

Columbia  College,  May  i,  1888. 


DEPARTMENT  OF  ENGINEERING. 

To  the  President  of  Columbia  College  : 

I  respectfully  present  the  following  report  of  the  opera- 
tions of  the  Engineer  Department  of  the  School  of  Mines 
for  the  last  year,  to  wit : 

In  the  first  place  I  desire  to  commend  the  adjunct  Pro- 
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fessors,  Instructors,  and  Assistants  for  their  unremitting  and 
conscientious  attendance  to  their  various  duties.  There 
has  been  no  falling  off  of  interest,  I  feel  sure,  on  the  part 
of  any  one,  but  rather  an  increased  enthusiasm. 

A  larger  number  than  usual  of  the  students  have  taken 
the  Course  of  Civil  Engineering,  owing  to  the  fact  that  civil 
engineering  enterprises  throughout  the  country  have  been 
unusally  active  for  several  years,  and  more  opportunities  are 
offered  just  now,  in  this  profession,  for  graduates,  than  in 
other  branches  of  engineering. 

The  Drawing  Department,  under  Mr.  Mayer  and  Mr. 
Woolson,  has  shown  increased  efficiency,  and  is  in  excellent 
condition  ;  more  good  work  having  been  done  by  students 
than  in  any  previous  year. 

The  Surveying  Department,  under  Prof.  Munroe,  espe- 
cially the  summer  school,  in  which  most  of  the  surveying  is 
taught  theoretically  and  practically,  is,  I  believe,  without  a 
rival  in  the  completeness  and  thoroughness  of  the  instruc- 
tion. 

The  Summer  School  of  Mechanical  Engineering,  under 
Prof.  Hutton,  is  still  kept  up  with  great  advantage  and 
profit  to  those  who  attend  it.  An  application  has  been 
made  to  the  Trustees  for  an  appropriation  of  $500  for  this 
summer  school  in  order  that  Mr.  Hutton  may  employ  an 
assistant,  and  in  other  respects  make  this  summer  school 
more  effective. 

I  trust  this  appropriation  may  be  granted,  as  Mr.  Hutton 
has  conducted  this  summer  school  for  nearly  ten  years  at 
expense  to  himself  and  entirely  without  aid. 

The  re-arrangement  of  hours  in  the  different  years,  equal- 
izing the  hours  of  instruction  in  the  different  classes,  has 
worked  advantageously  in  the  Engineering  Department. 

I  would  add  only  a  few  words  further  in  regard  to  the 
general  course  of  instruction  in  the  Engineer  Department, 
relating  to  a  graduate  course  of  instruction. 

It  seems  to  me  very  desirable  that  a  graduate  course  for 
engineers  should  be  established  in  order  that  those  who  de- 
sire to  pursue  special  branches  of  professional  work  may 


Digitized  by  VjOOQIC 


DEPARTMENT  OF  ARCHITECTURE,  95 

have  special  opportunities  for  doing  so.  Many  of  our 
graduates  would  gladly  spend  a  year  or  two  more  in  special 
studies  if  they  had  the  opportunity  of  doing  so.  But  to 
make  a  graduate  course  efficient,  appliances  for  instruction 
are  needed  which  we  do  not  now  possess,  and  I  only  men- 
tion the  subject  for  the  purpose  and  object  of  keeping  it  in 
the  foreground  as  one  of  the  desirable  things  to  be  accom- 
plished whenever  it  may  be  found  practicable. 

Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering, 
Columbia  College,  April  5,  1888. 


DEPARTMENT  OF  ARCHITECTURE. 

To  the  President  of  Columbia  College  : 

At  the  close  of  the  report  which  I  had  the  honor  of  pre- 
senting a  year  ago,  I  said  that  I  should  at  the  present  time 
be  able  to  give  the  result  of  certain  experiments,  which  the 
crowded  state  of  the  Course  in  Architecture  had  made  it 
necessary  to  set  on  foot,  with  the  view  of  abridging  the 
time  hitherto  engrossed  by  the  mathematics  of  the  second 
year.  This  it  has  been  attempted  to  effect  by  giving 
prominence  to  the  geometrical  rather  than  to  the  algebrai- 
cal applications  of  the  Differential  Calculus,  introducing 
this  subject  as  early  as  possible  into  the  study  of  Analytics, 
and  largely  illustrating  and  enforcing  the  relations  estab- 
lished by  means  of  graphical  exercises.  The  ground  gone 
over  has  been  restricted  to  that  absolutely  necessary  to  an 
understanding  of  the  text-books  in  Engineering  and 
Mechanics,  in  the  hope  that  in  this  way  a  good  working 
knowledge  of  the  business  can  be  gained  in  a  limited 
amount  of  time. 

It  is  still  too  soon  to  say  how  successful  this  experiment 
will  prove.  This  can  be  seen  only  when  these  young  men 
come  to  apply  their  knowledge.  But  it  is  .very  much  to  be 
desired  that  it  shall  be  made  to  succeed,  in  one  way  or 


Digitized  by  VjOOQIC 


96  DEPARTMENT  OF  ARCHITECTURE. 

another.  These  studies  occupy  a  very  different  place  in  an 
architect's  equipment  from  what  they  do  in  an  engineer's. 
The  work  of  the  engineer  is  mainly  based  upon  mathe- 
matics, and  his  daily  tasks  illustrate  and  are  illustrated  by 
the  principles  laid  down  in  the  text-books.  A  purely 
theoretical  acquaintance  with  them  thus  presently  becomes 
practical  knowledge.  An  architect,  on  the  other  hand,  is 
mainly  occupied  with  other  things,  and  it  is  only  occasion- 
ally, and  generally  long  after  his  school  days  are  over,  that 
he  has  need  to  use  his  mathematics,  and  then  only  in  its 
simplest  applications.  The  training  he  needs  at  school, 
then,  is  much  less  extensive  than  that  proper  for  the 
engineer,  but  so  far  as  it  goes  it  needs  to  be  as  practical 
as  possible,  and  the  main  principles  and  methods  need  to  be 
made  so  familiar,  and  to  be  so  thoroughly  assimilated,  that 
they  can  never  be  forgotten.  An  architect  does  not  need 
to  study  such  long  and  hard  lessons  as  the  engineer,  but  it 
is  more  necessary  that  he  should  learn  them  well  while  at 
school,  for  it  is  in  general  his  only  chance  of  learning  them 
at  all. 

But  while  the  sufficiency  of  the  methods  now  in  hand  re- 
mains to  be  proved,  the  signal  advantage  to  the  course  of 
cutting  down  the  time  hitherto  devoted  to  these  subjects  is 
already  apparent.  A  large  part  of  the  time  out  of  school 
formerly  devoted  to  the  study  of  the  mathematics  can  now 
be  given  to  strictly  architectural  studies,  especially  to  free- 
hand drawing,  from  the  flat  or  from  the  cast,  exercises  for 
which  there  is  little  time  during  the  day,  and  which  can  be 
pursued  to  great  advantage  in  the  evening.  It  is  also 
possible  now  to  insist  that  a  chief  part  of  the  study  needed 
in  other  branches  of  draughtmanship  shall  be  done  at  home, 
thus  greatly  increasing  the  amount  of  work  done  in  the 
drawing-rooms.  It  is  a  maxim  of  prime  importance,  both 
in  a  practical  and  in  an  educational  point  of  view,  that 
every  drawing  shall  be  made  twice,  first  as  a  sketch,  upon 
which  all  the  intellectual  labor  shall  be  spent,  and  then  as 
a  proper  drawing,  in  the  execution  of  which  neat,  rapid,  and 
accurate  workmanship  shall   engross  the  attention.      To 
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learn  thus  to  divide  the  labor  is  the  first  and  most  important 
step  in  learning  how  to  work,  whether  in  Descriptive 
Geometry,  in  Perspective,  in  Shades  and  Shadows,  in  the 
study  of  the  Orders  and  other  architectural  forms,  or  in  the 
practice  of  Design.  The  apparatus  of  drawing-board  and 
T-square  is  needed  only  for  the  execution  of  the  diagrams, 
and  all  this  preparatory  sketching,  that  is  to  say  all  the 
thinking  and  studying,  can  be  done  at  home  as  well  as  at 
the  school.  To  rescue  two  evenings  a  week  from  mathe- 
matics is,  accordingly,  to  double  the  amount  of  other  work 
and  greatly  to  improve  its  quality. 

The  time  gained  during  school  hours  by  giving  only  two 
hours  a  week  to  recitations  in  these  subjects,  instead  of 
four,  has  also  enabled  us  to  try  the  experiment  of  giving 
two  hours  a  week  to  reading  a  French  text-book  with  the 
class.  This  I  was  glad  to  do,  for  I  had  found  that  a  chief 
part  of  our  students  were  too  unfamiliar  with  the  French 
language  to  make  any  use  of  the  French  books  in  our  libra- 
ry. The  plan,  however,  was  not  without  practical  difficul- 
ties, for  it  was  plain  that  if  I  gave  out  long  lessons  they 
would  not  be  learned,  and  the  study  would  be  too  superficial 
to  be  of  real  benefit,  while  if  the  lessons  were  short  we 
should  never  get  through  the  book,  and,  besides,  the 
exercises  would  be  intolerably  dull  and  uninteresting.  The 
only  escape  from  this  dilemma  seemed  to  lie  in  giving  each 
student  a  different  page  to  learn,  a  device  that  has  worked 
so  well  that  one  cannot  but  feel  surprised  that  it  is  not 
more  generally  adopted.  In  this  way  the  class  have  read 
the  whole  of  Maspero's  Archdologie  Egyptienne^  at  the  rate 
of  twelve  or  fifteen  pages  a  week,  with  interest  and  enjoy- 
ment, and  have  made  marked  progress  in  command  of  the 
language.  At  first  only  half  a  dozen  out  of  twenty-four  or 
five  made  even  a  passable  performance.  Now  hardly  any 
fail  to  give  both  the  French  and  the  translation  with  fair 
precision,  and  almost  all  succeed  very  well  in  translating 
from  French  into  English  and  even  from  English  into 
French  without  looking  at  the  book. 

The  methods  of  studying  the  history  of  style  pursued  by 
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the  students  of  the  third  and  fourth  years,  both  in  archi- 
tecture proper  and  in  ornament,  which  were  described  in  my 
last  year's  report,  have  this  year  been  applied  to  the  period 
of  the  Renaissance  with  similar  success,  though  these 
methods  demand  for  their  best  results  greater  resources  of 
draughtmanship  than  most  of  our  students  can  command. 
This  consideration  makes  it  the  more  imperative  to  devote 
a  chief  part  of  the  time  in  the  second  year  to  graphical 
exercises. 

I  have  this  year,  for  the  first  time,  had  the  architectural 
students  of  the  first  year  under  my  charge  from  the  begin- 
ning, all  their  drawing  having  been  done  in  the  rooms  of 
the  department.  This  has  been  made  practical  by  the  ad- 
dition to  our  space  of  two  adjoining  rooms,  formerly  occu- 
pied as  a  conference  room  by  Dr.  Newberry.  We  have  thus 
been  able  to  accommodate  nearly  sixty  students  more  com- 
fortably than  half  that  number  a  year  ago. 
Respectfully  submitted, 

William  R.  Ware, 

Professor  of  Architecture, 

Columbia  College,  April  lo,  1888. 


REPORT   OF  INSTRUCTION    IN   BIOLOGY    AND 
HYGIENE, 

To  the  President  of  Columbia  College  : 

At  the  beginning  of  the  last  school  year  it  was  decided 
that  in  future  instruction  in  Biology  and  Hygiene  should 
be  given  to  the  students  of  the  Second  instead  of  the  Third 
class  ;  that  attendance  on  these  lectures  should  be  compul- 
sory instead  of  voluntary,  as  had  previously  been  the  case, 
and  that  a  quiz  upon  the  lectures  should  be  established.  In 
accordance  with  this  plan  I  have  delivered  two  courses  of 
lectures  to  the  students  of  the  Second  clas3.  The  first 
course,  delivered  in  October  and  November,  1887,  was  de- 
voted to  the  general  principles  of  Biology,  with  special 
reference  to  human  physiology,  to  causes  of  disease  and 
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bacteriology,  and  to  modes  of  first  help  in  accidents  and 
injuries  in  the  absence  of  a  physician. 

The  second  course  of  lectures,  delivered  in  March  and 
April,  1888,  was  devoted  to  food  and  its  adulterations,  air 
and  ventilation,  water  supply,  sewage  disposal,  and  other 
matters  connected  with  municipal  sanitary  engineering. 
The  attendance  on  these  lectures  had  been  good,  and  the 
students  have  been  interested. 

For  the  results,  as  shown  in  the  quizzes  and  examinations, 
I  would  refer  to  the  report  of  Mr.  Stuart,  herewith  trans- 
mitted. 

The  laboratory  courses  of  instruction  in  Microscopy  and 
Biology  for  the  Chemists  of  the  Second  and  Third  classes 
have  been  continued  through  the  year,  as  is  shown  by  the 
report  of  Dr.  Julien,  and  with  satisfactory  results. 

Some  useful  and  instructive  apparatus  and  models  have 
been  added  to  the  teaching  resources  of  this  department 
during  the  year,  but  it  still  requires  additions  of  the  same 
kind  to  provide  proper  facilities,  and  estimates  for  these 
have  been  forwarded. 

Respectfully  submitted, 

John  S.  Billings, 
Lecturer  on  Biology  and  Hygiene. 
Columbia  College,  April  6,  1888. 


REPORT  ON  INSTRUCTION  IN  MICROSCOPY  AND 

BIOLOGY. 

To  the  President  of  Columbia  College : 

I  have  the  honor  to  report  that  the  two  classes  under  my 
charge,  consisting  of  the  students  in  the  Second  and  Third 
Year  of  the  Chemical  Course,  are  making  good  and  orderly 
progress,  better,  I  think,  than  in  any  preceding  year,  partly 
in  consequence  of  the  better  facilities  and  greatly  needed 
apparatus  which  have  been  added  to  our  laboratory.  The 
time  of  our  sessions  being  very  short,  and  the  work  consist- 
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ing  mainly  of  laboratory  practice,  proper  apparatus  and 
careful  management  are  necessary  to  carry  out  the  schemes 
of  study.  As  it  appears  that  fewer  students  than  usual  have 
entered  the  chemical  course,  the  classes  have  been  this 
year  smaller,  but  of  course  the  same  labor  and  attention 
were  required,  and  have  naturally  effected  more  in  conse- 
quence of  the  smaller  numbers. 

The  Chemical  students  of  the  Second  Year  will  have  been 
taught,  during  four  hours  of  session  each  week,  the  theory 
and  use  of  the  microscope,  a  variety  of  methods  of  mount- 
ing preparations,  and  the  application  of  this  form  of  study 
to  the  examination  of  textile  fibres  and  fabrics,  paper, 
handwriting,  adulteration  of  foods,  micro-chemical  examina- 
tion of  crystals  and  precipitates,  micro-toxicology,  micro- 
spectroscopic  examinations,  and  identification  of  substances 
by  refractive  index.  The  preparations,  drawings,  and 
examination  reports  they  have  made  this  year  are  unusually 
fine. 

The  Chemical  Students  of  the  Third  Year  have  been  oc- 
cupied the  same  amount  of  time,  four  hours  each  week. 
Having  already  been  through  the  year's  course  just  stated, 
and  acquired  a  fair  knowledge  of  manipulation  of  the  micro- 
scope, they  began  this  year  by  learning  to  make  photo- 
micrographic  pictures  from  objects  they  had  prepared  for 
the  microscope,  then  proceeded  to  a  study  of  certain  uni- 
cellular and  simple  plants,  yeasts,  moulds,  algae»  infusoria, 
etc.,  and  have  spent  the  rest  of  the  sessions  this  winter 
mainly  in  bacteriological  investigation,  with  special  appli- 
cation to  the  study  of  the  sanitary  character  of  drinking 
water,  and  of  air,  and  the  discrimination  of  the  value  of 
germicides. 

Considerable  additions  have  been  made  to  our  Museum 
specimens  of  microscopical  and  biological  material,  mostly 
without  any  expense,  except  for  expressage.  Our  consider- 
able collection  of  living  objects  has  also  been  this  year  in- 
creased, to  provide  abundant  living  material  for  our  work, 
in  the  form  of  varieties  of  living  yeasts,  moulds,  fungi,  fresh- 
water algse,  infusoria,  and  cultures  of  bacteria  and  microbes, 


Digitized  by  VjOOQIC 


HYGIENE.  lOI 

characteristic  of  pure  and  of  impure  drinking  waters  and  air 
from  various  sources. 

I  remain,  very  respectfully, 

Alexis  A.  Julien, 
Instructor  in  Microscopy  and  Biology. 
Columbia  College,  May  7,  t88S. 


SPECIAL  REPORT  ON  HYGIENE. 

To  Dr.  John  S.  Billings  : 

In  accordance  with  your  request  I  respectfully  submit  the 
following  report  on  progress  in  Hygiene  during  the  present 
year  of  the  second  class  of  the  School  of  Mines. 

During  the  fall  course  of  lectures  a  series  of  recitations  on 
the  lectures  was  held,  and  a  record  of  standing  in  recitations 
and  attendance  at  both  lectures  and  recitations  was  kept. 

The  average  standing  for  the  first  term  was  good.  A 
semi-annual  examination  was  held  in  February  at  the  ap- 
pointed time,  and  was  satisfactorily  passed  by  those  students 
who  were  entitled  to  take,  and  did  take,  the  examination. 
By  action  of  the  Faculty  of  the  School  of  Mines,  a  few  stu- 
dents  were  debarred  from  taking  the  semi-annual  examina- 
tion on  account  of  excessive  non-attendance  on  lectures 
During  the  present  course  of  lectures  the  recitations  have 
been  resumed,  and  a  fair  average  standing  is  maintained. 

Throughout  the  winter  a  very  satisfactory  interest  in  the 
lectures  on  hygiene  has  been  shown  by  the  students. 
Very  respectfully  submitted, 
W.  H.  Stuart, 

Fellow  in  Engineering. 


REPORT  ON  GEODESY  AND  PRACTICAL  AS- 
TRONOMY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  report  as  follows  on  the  work  of  this 
department : 
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(i)  The  Fourth  Class  in  Geodesy  (sixteen  students)  has 
met  me  twice  a  week  for  lectures  and  recitations  on  the 
following  subjects :  time,  mathematical  theory  of  the  tran- 
sit instrument ;  mathematical  theory  of  latitude  determina- 
tions by  sextant  and  by  zenith  telescope;  mathematical 
theory  of  longitude  determinations ;  method  of  calculating 
apparent  places  of  stars  from  their  mean  places ;  pendulum 
observations  for  determining  the  figure  of  the  earth ;  mag- 
netic observations  for  determining  the  declination  of  the 
needle,  etc. ;  theory  and  use  of  method  of  least  squares. 

(2)  The  Third  Class  in  Astronomy  and  Geodesy  (twenty- 
five  in  number)  has  attended  two  hours  a  week.  In  the 
first  term,  as  usual,  the  subject  of  general  astronomy  was 
dealt  with.     During  the  second  term  Geodesy  was  begun. 

(3)  The  work  of  the  Summer  Class  in  Practical  Geodesy 
has  been  made  the  subject  of  a  special  report,  as  in  former 
years. 

Respectfully  submitted, 

J.  K.  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy. 
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APPENDIX    C. 

SCHOOL  OF   POLITICAL  SCIENCE. 

REPORT   BY   THE  SENIOR  PROFESSOR. 


To  the  President  of  Columbia  College  : 

The  courses  indicated  in  the  Circular  of  Information  of 
the  School  have  been  given  in  the  School  of  Political 
Science  during  the  present  year  and  by  the  persons  desig- 
nated there.  The  attendance  has  been  good  and  uniform 
and  the  work  accomplished  reasonably  satisfactory. 

The  Faculty  of  this  School  have  been  greatly  gratified 
by  the  addition  of  Dr.  E.  R.  A.  Seligman  and  Mr.  F.  W. 
Whitridge  to  their  regular  force.  This  increase  of  strength 
will  enable  them  to  develop  the  curriculum  of  the  School 
in  several  necessary  directions  and  to  support  more  easily 
the  burden  of  their  publications.  The  Academy  of  Politi- 
cal Science  has  been  more  than  usually  active  during  the 
present  year,  and  has  contributed  many  valuable  mono- 
graphs to  the  development  of  Political  Science,  for  future 
publication. 

The  Political  Science  Quarterly^  edited  by  the  Faculty  of 
this  School,  is  gaining  largely  in  circulation  and,  I  think,  in 
favor  with  its  readers. 

Respectfully  submitted, 

John  W.  Burgess. 

Columbia  College,  May  7,  1888. 


DEPARTMENT   OF  POLITICAL   ECONOMY  AND 
SOCIAL  SCIENCE. 

To  the  President  of  Columbia  College  : 

In  the  Department  of  Political   Economy  and  Social 
Science  I  have  the  honor  to  report  that  the  following  work 
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has  been  done:  In  the  School  of  Political  Science,  the 
First-Year  class  has  followed  the  same  course  as  the 
Seniors,  mentioned  in  report  on  School  of  Arts. 

The  Second  and  Third-Year  men  have  had  a  course  of 
lectures  on  the  theoretical  and  practical  statistics,  two 
hours  per  week  through  the  year. 

Dr.  Seligman  has  given  a  course  of  lectures  to  the  Second 
and  Third-Year  men,  two  hours  per  week  through  the 
greater  part  of  the  year,  on  "  Railroad  Problems." 
Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Economy  and  Social  Science. 

Columbia  College,  April  19,  1888. 


REPORT  ON  INSTRUCTION  IN  EUROPEAN  LA  W. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  submit  the  following  report  upon 
the  work  of  the  year : 

In  the  School  of  Arts  I  gave  instruction  in  English  His- 
tory to  the  Junior  class  twice  a  week  during  the  first  ses- 
sion. 

In  the  School  of  Political  Science  I  lectured  upon  the 
History  of  Roman  Law  three  hours  a  week  during  the 
first  session ;  and  upon  the  History  of  Mediaeval  and  Mod- 
ern Law  three  hours  a  week  during  the  second  session. 
These  lectures  were  delivered  to  the  students  of  the  Sec- 
ond year. 

In  consequence  of  a  change  in  the  arrangement  of  the 
curriculum,  my  course  of  lectures  upon  Comparative  Juris- 
prudence was  omitted  this  year.  The  course  has  been 
transferred  from  the  second  to  the  third  year,  and  the 
Third-Year  students  had  already  heard  these  lectures  in 
the  preceding  academic  year,  1886-7. 
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I  lectured,  as  usual,  upon  International  Private  Law,  one 
hour  a  week  through  the  year. 

Respectfully  submitted, 

MuNROE  Smith, 
Adjunct  Professor  of  History  and 
Lecturer  upon  Roman  Law. 
Columbia  College,  April  lo,  x888. 


REPORT  ON  INSTRUCTION  IN  ADMIN ISTRA  TIVE 

LAW. 

To  the  President  of  Columbia  College  : 

In  answer  to  your  request  for  a  report  on  the  work  done 
in  the  past  year  in  the  Department  of  Administrative  Law 
in  the  School  of  Political  Science,  I  beg  to  submit  the 
following : 

In  accordance  with  a  resolution  of  the  Faculty,  I  have 
this  year  divided  my  former  course  of  lectures  on  Adminis- 
trative Law  into  two  courses,  one  of  three  hours  a  week  on 
General  Admistrative  Law,  which  is  now  one  of  the  studies 
necessary  for  the  degree  of  A.M. ;  the  other  of  two  hours 
a  week  on  Local  and  Municipal  Government,  which  is  one 
of  the  studies  necessary  for  the  degree  of  Ph.D. 

Lectures  in  these  courses  have  been  regularly  given  dur- 
ing the  past  year,  and,  in  my  opinion,  the  favorable  results 
anticipated  by  the  Faculty  from  the  change  from  last  year's 
plan  which  I  have  indicated,  have  been  obtained. 
Respectfully  submitted, 

Frank  Goodnow, 
Adjunct  Professor  of  Administrative  Law* 

Columbia  College,  April  26,  1888. 
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SCHOOL  OF  LAW. 

REPORT    FROM    THE    WARDEN. 


To  the  President  of  Columbia  College  : 

The  Warden  of  the  Law  School  would  respectfully  report 
as  follows: 

The  attendance  of  the  students  and  their  devotion  to  the 
studies  assigned  to  them  by  the  statutes  have  been  highly 
satisfactory.  The  Senior  class  has  pursued  the  rules  of 
Equity  Jurisprudence  under  Professor  Lee,  and  the  topics 
of  Evidence,  Torts,  and  the  Code  of  Procedure  under  Pro- 
fessor Chase.  In  the  topics  of  Shipping  and  Insurance  they 
have  been  instructed  by  Professor  Dwight.  They  have  also 
had  under  him  a  review  of  the  Law  of  Contracts.  They 
have  been  reviewed  by  Professor  Lee  in  the  Law  of  Real 
Estate.  Professor  Ordronaux  has  delivered  his  regular 
course  of  lectures  in  Medical  Jurisprudence,  and  Professor 
Chase  a  course  of  voluntary  lectures  in  Criminal  Law. 

The  Junior  class  has  studied  under  Professor  Dwight  the 
general  outlines  of  Municipal  Law,  and  more  particularly 
the  Law  of  Contracts,  and  under  Professor  Lee  the  Law  of 
Real  Estate. 

Each  class  has  been  divided  into  two  sections,  so  that 
the  professor  in  charge  has  been  obliged  to  conduct  two  ex- 
ercises  each  day  on  the  same  subject. 

The  Moot  Courts  have  been  conducted  with  much  spirit 
on  the  part  of  the  students.  These  exercises  are  in  a  high 
degree  beneficial,  and  contribute  greatly  to  bridging  over 
the  distance  between  the  work  of  the  class-room  and  the 
business  of  professional  life. 
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The  number  of  students  in  the  Senior  class  has  been  two 
hundred  and  seven ;  in  the  Junior  class  two  hundred  and 
seventy-four.  The  graduating  class  of  1887  numbered  one 
hundred  and  twenty-four.  Fifty-six  literary  colleges  are 
represented  among  the  students  of  this  school. 

The  first,  second,  and  third  prize  tutorships,  filled  by  the 
appointment  of  Mr.  Robert  D.  Petty,  Mr.  Paul  D.  Cravath, 
and  Mr.  Alfred  G.  Reeves,  have  proved  highly  useful,  and 
have  more  than  justified  the  expectations  I  entertained  of 
its  success  in  recommending  the  adoption  of  the  tutorial 
system.  They  have  been  attended  by  the  students  in  reg- 
ularly increasing  numbers.  Mr.  Petty,  the  Senior  prize 
tutor,  has  instructed  the  students  in  the  rules  of  Common 
Law  and  Equity  Pleading.  Mr.  Petty  has  also  acted  as  in- 
structor in  the  preparation  of  legal  briefs  and  the  use  of 
legal  decisions. 

Respectfully  submitted, 

Theodore  W.  Dwight, 

Warden  of  the  Law  School. 

Columbia  College,  May  i,  1888. 


DEPARTMENT  OF  HISTORY,  PUBLIC  LAW,  AND 
POLITICAL  SCIENCE. 

To  the  President  of  Columbia  College  : 

In  the  department  of  History,  Public  Law,  and  Political 
Science  in  the  School  of  Law,  the  Junior  class  have  re- 
ceived three  lectures  per  week,  throughout  the  year,  on  the 
subject  of  Comparative  Constitutional  Law,  and  the  Senior 
class  two  lectures  per  week,  throughout  the  year,  upon  the 
History  of  Diplomacy  and  International  Law. 

Respectfully  submitted, 

John  W.  Burgess. 
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APPENDIX   B. 

SCHOOL  OF  MEDICINE. 

REPORT   BY  THE  SECRETARY   OF   THE   FACULTY. 


To  the  President  of  Columbia  College : 

In  behalf  of  the  School  of  Medicine,  I  have  the  honor  to 
report  that  the  session  of  1887-8,  now  closed,  took  place 
in  the  three  new  buildings  given  by  the  late  William  H. 
Vanderbilt  and  his  children,  and  by  William  D.  Sloane, 
Esq. 

These  three  buildings — the  College  building  proper,  the 
Sloane  Maternity  Hospital,  and  the  Vanderbilt  Clinic,  have 
fully  realized  the  high  expectations  formed  of  their  useful- 
ness, and  have  turned  out  to  be  admirable  seats  of  educa- 
tional work,  both  as  regards  the  fundamental  matters  of 
light,  heating,  and  ventilation,  solidity  and  spaciousness, 
and  as  regards  the  details  of  their  plant. 

It  is  confidently  hoped  by  the  Faculty  that  the  new  ac- 
commodations of  the  College  will  render  possible  the  pro- 
gressive striking  out  of  numerous  new  lines  of  educational 
activity. 

For  the  session  of  1888-89,  and  thereafter,  an  entrance 
examination  in  English,  Latin,  Arithmetic,  Algebra,  and 
Geometry,  is  to  be  exacted  of  all  candidates  for  first  matric- 
ulation who  shall  not  bring  evidence  of  study  at  such  insti- 
tutions as  confer  a  superior  grade  of  preliminary  or  pro- 
fessional education. 

The  number  of  matriculates  for  the  calendar  year  1887 
was  eight  hundred  and  nine  (809),  an  increase  of  two  hun- 
dred and  three  (203)  over  1886,  and  of  three  hundred  and 
seven  (307)  over  1885. 
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Of  these  eight  hundred  and  nine,  27^  per  cent,  were  on 
matriculation  possessed  of  degrees,  viz. : 

In  medicine. 57 

In  arts,  philosophy,  science,  etc 169 

Total 226 

In  September,  1887,  there  were  examined  for  the  degree 
of  M.D.,  eighteen  candidates.  Of  these,  nine  failed  to 
pass,  equal  to  50  per  cent. 

In  April  and  May,  1888,  there  were  examined  for  the 
degree  of  M.D.,  139  candidates.  Of  these,  33  failed  to 
pass,  equal  to  23^^  per  cent. 

Respectfully  submitted, 

John  G.  Curtis,  M.D., 

Secretary  of  the  Faculty. 


Digitized  by  VjOOQIC 


SCHOOL  OF  LIBRARY  ECONOMY. 


APPENDIX  F. 

REPORT  ON  THE  SCHOOL  OF  LIBRARY 
ECONOMY. 

BY   THE    DIRECTOR. 


To  the  President  of  Columbia  College  : 

The  second  year  of  the  School  has  been  in  all  respects 
even  more  successful  than  the  first.  Most  of  my  report  of 
last  year  applies  equally  to  this,  and  to  avoid  repetition 
reference  is  made  to  it,  and  to  the  annual  circular  of  the 
School,  which  contains  much  supplementary  information. 

Applications* — Nearly  loo  informal  applications  were 
made  before  the  year  opened,  in  spite  of  the  constantly 
repeated  and  widely  circulated  notices  that  only  ten  places 
were  vacant.  Through  the  American  Library  Association, 
Library  Journal^  Library  Notes^  and  our  own  publications 
and  correspondence,  as  well  as  by  the  advice  given  at  the 
library,  and  by  all  former  students,  we  have  made  widely 
known  the  policy  of  the  School  to  limit  its  numbers  by  ad- 
vancing  its  standards.  Trial  proved  the  need  of  much  more 
definite  information  than  is  required  by  other  schools  in 
selecting  candidates.  A  blank  of  thirty-two  searching 
questions  is  sent  each  applicant  with  a  printed  letter 
making  plain  that  the  School  will  admit  only  a  small  part 
of  those  who  would  be  glad  to  come,  and  that  it  holds  out 
no  inducements  of  positions  or  salaries  to  those  who  com- 
plete the  course.  As  a  result,  about  half  of  those  who  send 
a  first  application  do  not  attempt  to  meet  our  requirements, 
and  are  not  counted  as  candidates  for  admission.  In  spite 
of  this  vigorous  weeding-out  process  over  forty  tried  for  the 

no 
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ten  vacancies  last  October.  The  ten  most  promising  candi- 
dates were  selected  and  notified  of  their  admission,  but 
before  the  term  opened,  one  after  another  successfully  urged 
special  reasons  for  admission,  till  the  total  number  in  the 
junior  class  was  swelled  to  twenty-two. 

Attendance. — There  have  been  in  attendance  eleven 
seniors  and  twenty-two  juniors,  coming  from  eleven  differ- 
ent states,  Massachusetts  leading  with  eleven.  In  the 
senior  class,  taking  the  second  year's  work,  there  are  two 
men  and  nine  women  coming  from  seven  different  states. 
The  junior  class  enrolls  six  men  and  sixteen  women  coming 
from  nine  different  states,  with  one  man  from  Germany. 
Of  the  eleven  seniors,  eight  have  been  engaged  in  library 
work  before  coming  to  the  School,  while  of  the  juniors 
only  four  had  been  librarians.  As  last  year,  the  attendance 
has  been  remarkable  for  its  regularity,  and  for  the  enthusi- 
asm and  industry  with  which  the  work  has  been  prosecuted 
throughout  the  year.  Two  gratifying  changes  are  notice- 
able. Nearly  all  the  students  this  year  wish  to  take  the 
complete  two  years'  course  instead  of  the  three  months' 
lecture  term,  and  of  those  who  took  the  shorter  course 
last  year  and  then  accepted  positions  in  libraries  where 
their  services  were  and  are  still  in  demand,  some  have 
resigned  and  will  spend  another  year  at  the  School,  thus 
giving  the  highest  testimony  to  the  practical  good  to  be  got 
from  the  course. 

Extent  of  course. — In  developing  from  our  modest  be- 
ginnings two  years  ago,  we  offered  last  year  seven  months 
instead  of  three.  So  far  from  diminishing  the  applications 
and  attendance,  both  have  materially  increased,  and  those 
who  have  spent  seven  months  this  year  are  even  more 
eager  to  take  the  senior  year  than  those  who  had  only  the 
short  course  of  last  year.  The  demand  is  unmistakable, 
and  with  the  next  term  the  School  expands  to  the  full 
college  year,  beginning  October  ist,  with  the  other  schools 
of  the  university.  As  we  have  sessions  Saturday,  and  work 
clear  up  to  commencement,  our  year  is  really  longer  than 
that  of  any  other  department. 
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Repeated  calls  for  a  summer  session  have  been  made. 
The  need  is  recognized,  but  till  the  School  receives  financial 
support  from  endowments  or  appropriations,  it  is  only  at 
great  personal  sacrifice  that  the  sta£f  can  carry  it  on  during 
even  eight  months  of  the  year. 

The  plan  announced  made  the  senior  year  only  a  review, 
with  work  in  the  library.  It  was,  however,  found  wise,  in 
the  past  year,  to  introduce  special  senior  work,  the  success 
of  which  has  led  to  the  organization  of  a  senior  course  in 
addition  to  the  laboratory  work,  supervision  and  review. 
Double  the  number  that  can  well  be  received  have  already 
applied  for  entrance  on  this  advanced  work. 

Hours  and  vacations. — The  class  room  has  been  open  for 
work  and  some  of  the  class  have  usually  been  present  from 
8  A.M.  to  lo  P.M.,  daily.  The  lectures  have  been  regularly 
at  11:30  A.M.,  2  and  3:30  p.m.,  with  occasional  additional  lec- 
tures, quizzes,  or  instructions  earlier  and  later.  The  average 
during  the  lecture  term  was  about  four  hours  a  day  in  class. 
The  rest  of  the  time  has  been  given  to  preparation,  revising 
notes,  and  practice  under  the  teachers.  Hereafter  it  is 
hoped  that  the  extension  of  the  school  year  will  make  it 
unnecessary  to  have  more  than  three  hours  daily  in  class. 

The  usual  college  holidays  have  been  observed  by  omitting 
lectures,  though  most  of  the  class  have  chosen  to  work  in 
the  library.  The  two  weeks'  recess  was  not  taken  at  the 
holidays  as  in  the  other  schools,  but  class  work  was  carried 
on  except  on  Christmas  and  New  Year's.  Next  year  lec- 
tures will  be  discontinued  as  in  the  rest  of  the  college,  but 
facilities  for  work  will  be  ofiFered  so  that  each  student  may 
elect  to  rest  or  work  during  the  two  weeks. 

Instruction. — Besides  my  own  work,  Messrs  W.  S.  Biscoe, 
and  G :  H.  Baker  and  Misses  Cutler,  Jackson,  and  Plummet 
of  the  staff  have  given  much  of  their  time  to  the  School. 
Others  have  rendered  assistance  when  their  own  depart- 
ments  were  being  studied.  In  addition  we  fortunately 
secured  as  teacher  of  dictionary  cataloguing  Miss  Harriet 
E.  Green  of  the  Boston  AthetUBum^  for  many  years  the  head 
cataloguer  under  Mr.  J.  L.  Whitney  at  the  Boston  Public 
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Library.  The  success  of  her  work  was  marked  and  modified 
only  by  insufficient  time.  With  the  next  class  Miss  Green 
has  the  entire  month  of  November,  while  October  will  be 
used  by  Miss  Cutler  and  her  assistants  in  preliminary  train- 
ing for  the  dictionary  instruction. 

There  has  been  a  noticeable  improvement  in  both  instruc- 
tion and  lectures  during  this  second  year,  as  was  to  be  ex- 
pected from  the  experience  of  the  experimental  session. 
Every  thing  points  to  a  still  further  advance  in  the  good 
work  already  done.  A  teacher  who  has  been  in  daily  contact 
with  the  class  and  is  familiar  with  all  its  previous  work  and 
needs  can  help  them  more  than  a  comparative  stranger  of 
greater  ability  and  knowledge  on  that  special  topic.  This 
fact  requires  a  larger  portion  of  the  work  to  be  done  by 
resident  teachers,  who  must  be  paid  for  services.  On  the 
other  hand  the  value  of  personal  meeting  and  conversation 
with  recognized  authorities  has  not  been  overestimated. 

Lectures. — Beside  the  instruction,  the  junior  class  has 
attended  260  lectures  or  substitutes  on  the  lecture  hours 
such  as  quizzes  or  seminars.  Of  these  I  gave  loi,  Mr.  W. 
S.  Biscoe  52,  Mr.  G:  H.  Baker  i6.  Prof.  C.  Sprague  Smith 
15.  Prof.  Smith  has  generously  given  this  bird's-eye  view 
of  foreign  literature  such  as  every  librarian  ought  to  have. 
His  familarity  with  all  the  prominent  authors  of  the  leading 
European  literatures  made  his  lectures,  extracts,  and  origi- 
nal translations  highly  enjoyable  as  well  as  profitable.  To 
him  more  than  to  any  one  else  outside  the  library  staff  is  the 
School  indebted. 

To  twenty-two  of  the  leading  librarians  of  the  country 
and  to  seven  other  specialists  we  are  again  greatly  indebted 
for  valuable  cooperation.  Fifteen  gave  a  single  lecture  each, 
five  gave  two  each,  four  gave  three  each,  while  five  gave 
courses  of  four  to  eight  lectures  each,  making  a  total  of 
sixty-seven  lectures  in  this  group.  The  names  of  the  lec- 
turers are  printed  in  the  annual  register  of  the  School. 

To  these  must  be  added  twenty-seven  bibliographical 
lectures  given  by  our  own  professors  who  have  co5perated 
with  the  School  to  a  gratifying  extent. 
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Beside  the  inherent  merits  of  the  lectures  the  class  gained 
much  from  the  opportunity  of  meeting  personally  the  lead- 
ing men  and  women  of  the  profession.  Experience  shows 
that  in  some  cases  this  latter  is  the  chief  gain,  for  direct 
instruction  can  hardly  be  given  to  advantage  by  one  not 
intimately  acquainted  with  what  has  gone  before  and  is  to 
come  after. 

Inspections. — The  class  visits  to  19  different  libraries  for 
critical  studies  of  their  methods  have  again  proved  of  the 
utmost  practical  value  and  emphasizes  the  value  of  our 
metroplitan  location,  for  nowhere  else  could  so  extensive 
opportunities  be  found  within  a  practicable  distance  from 
the  School.  Each  visit  has  been  followed,  as  last  year,  by 
a  quiz  which  has  brought  out  and  discussed  the  points  best 
worth  remembering. 

Courtesies. — As  noted  last  year  the  School  has  peculiar 
reason  to  be  grateful  for  many  favors  shown  it.  On  every 
hand  is  evinced  a  disposition  to  aid  in  its  work.  Libraries, 
book-houses,  binderies,  etc.,  have  vied  with  each  other  in 
making  our  visits  pleasant  and  profitable.  Professors  in  our 
college  and  specialists  outside  have  responded  cordially  to 
our  requests  for  unpaid  assistance.  In  many  cases  compli- 
mentary tickets  and  invitations  to  enjoyable  lectures  from 
such  sources,  exhibitions,  and  entertainments  have  been 
sent. 

The  class  have  attended  four  meetings  of  the  N.  Y. 
Library  Club,  which  meets  in  the  class  rooms,  and  cordially 
invites  all  our  students  to  share  in  its  privileges.  This  has 
given  valuable  opportunity  for  acquaintance  with  more  lead- 
ing libraries  of  New  York  and  vicinity. 

Rooms. — The  old  library-hall  which  had  served  as  a  make- 
shift for  quarters  last  year  was  materially  improved  by  tak- 
ing out  partitions  and  opening  two  new  windows  for  light ; 
by  replacing  the  oil  lamps  with  electric  fixtures ;  and  by 
putting  in  a  cloak  room,  postal  boxes,  bulletin  boards,  and 
other  conveniences.  Space  for  the  unexpectedly  large  class 
was  made  by  providing  each  senior  student  with  a  small 
table  with  drawers.     While  better  accommodations  would 
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be  very  acceptable,  we  can  do  an  admirable  work  in  the 
present  quarters,  and  shall  make  no  plea  for  better  while 
suffering  so  seriously  for  more  help  in  the  teaching. 

Public  appreciation.— The  year  has  been  marked  by  a 
constant  growth  in  appreciation  of  the  practical  value  of 
the  School.  Scores  of  papers  and  magazines  have  given  it 
warmest  commendation,  but  more  important  is  the  recog- 
nition it  has  already  won  from  the  library  world.  At  the 
last  meeting  of  the  American  Library  Association  no 
feature  was  more  prominent  than  this  appreciation  of  the 
School.  By  request  of  the  Program  Committee  one  of 
the  Senior  class  read  a  paper  on  "  The  Library  School  from 
a  Student's  Standpoint."  The  committee  appointed  four 
years  before  to  consider  this  subject  made  three  reports 
from  the  three  of  its  members  who  had  personally  spent  a 
week  or  two  in  visiting  and  studying  the  workings  of  the 
School.  These  reports  vied  with  each  other  in  praise  of 
the  undertaking.  The  full  reports  were  given  in  the  official 
proceedings,  pp.  Ii6-ii8;  in  the  Library  Journal^  vol.  xii., 
and  in  Library  Noies^  vol.  ii.,  pp.  228-241.  I  append  a  brief 
extract  from  each  to  show  their  spirit. 

Mr.  S:  S.  Green,  Worcester  (Mass.),  Public  Librarian, 
reported : 

"  The  director  of  the  School,  the  teachers  and  pupils,  all 
of  them  engaged  in  the  work  of  the  School  with  manifest 
enthusiasm. 

"  Energy  and  wisdom  were  apparent  in  administration. 
The  instruction  given  was  thorough,  liberal,  and  profuse. 
The  devotion  of  the  scholars  was  remarkable,  and  their  in- 
telligence, capacity,  and  preliminary  general  education  very 
noticeable." 

Mr.  W.  E.  Foster,  Providence  Public  Librarian,  noted : 

"  The  fact  that  the  School  had  in  its  very  first  year  so 
closely  approximated  to  the  conception  presented  as  de- 
sirable in  advance,  and  was  also  greatly  impressed,  on  visit- 
ing the  School  during  the  winter,  with  what  might  be  called 
its  '  spirit.'  This  was  not  merely  one  of  enthusiasm,  but  of 
complete  devotion  to  the  work,  as  shown  in  many  ways ; 
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notably  in  the  refusal  by  some  of  the  pupils  of  offers  of 
library  positions  in  order  to  complete  their  course  at  the 
School,  in  the  petition  by  the  pupils  to  have  the  length  of 
the  term  extended,  and  in  their  evident  preference  of  the 
School  and  its  discipline  over  the  attractions  of  various  en- 
tertainments in  the  city.  The  whole  aspect  is  veiy  promising 
for  the  future." 

Miss  H.  P.  James,  Librarian  Osterhout  Free  Library, 
Wilkes.Barr6  (Pa.),  reported: 

'*  I  am  glad  of  an  opportunity  to  make  a  report  upon  the 
School  of  Library  Economy,  because  of  my  special  advan- 
tages in  observing  its  methods  during  a  two  weeks'  visit  to 
it,  and  also  because  I  am  having  a  daily  proof  of  the  excel- 
lence and  thoroughness  of  its  practical  outcome  in  the  work 
of  two  of  its  pupils. 

"  What  especially  impressed  me  at  the  School,  apart  from 
the  enthusiasm  of  the  students,  which  was  almost  phenom- 
enal, was  the  breadth  of  the  teaching  which  was  aimed  at. 
Not  only  was  library  work  of  every  description,  from  the 
minutest  detail  to  the  broadest  generalization,  carefully 
considered,  but  the  utmost  pains  were  taken  that  no  one 
system  should  be  taught  exclusively.  The  Dewey  System 
was  taught  as  a  matter  of  course,  but  all  other  systems  had 
a  fair  and  candid  hearing,  and  the  students  were  constantly 
obliged  to  do  their  own  thinking,  and  arrive  at  their  own 
conclusions  after  a  fair  exposition  and  discussion  of  other 
methods  had  been  presented  by  different  visiting  librarians. 

''  No  more  delightful  task  ever  fell  to  me  than  to  speak 
upon  library  work  to  a  class  of  such  eager,  interested  listen- 
ers, and  I  know  I  only  voice  the  experience  of  others  in 
saying  so.  The  many  questions  asked  concerning  the 
methods  I  had  touched  upon  were  so  direct  and  practical  as 
to  show  the  excellence  of  the  training  and  the  earnestness 
of  the  students.  I  felt  that  a  grand  and  needed  work  was 
well  begun,  and  that  the  aim  of  the  School  was  in  the  right 
direction.  I  am  not  competent  to  go  into  any  detail  upon 
the  methods  of  the  School.  Doubtless  many  improvements 
will  be  made  this  year,  and  in  future  years  ;  but  I  know  I 
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am  right  in  sa)dng  that  the  School  will  continue  to  be  of 
the  utmost /ra^/ii^a/ value,  and  its  establishment  marks  the 
beginning  of  new  life  and  zeal  in  library  administration." 

The  following  resolution  reported  by  Judge  Chamberlain, 
Boston  Public  Library,  Chairman  Committee  on  Resolu- 
tions, was  passed  unanimously  by  the  Association : 

Resolvedy  That  this  Association  has  observed  with  pleasure 
and  gratification  the  first  year's  workings  of  the  School  of 
Library  Economy  at  Columbia  College,  and  that  it  regards 
the  work  there  initiated  as  of  great  promise  for  the  future. 

Quite  as  significant  have  been  numerous  references  in 
reports,  articles,  and  correspondence  of  leading  library 
officials,  to  the  School  as  the  proper  source  from  which  the 
best  libraries  must  hereafter  draw  their  best  librarians,  cata- 
loguers, and  assistants.  The  rapidity  with  which  the  School 
has  won  such  general  recognition  is  most  remarkable  and 
gratifying.  Though  the  first  class  graduates  only  this  week, 
the  sincerity  of  the  numerous  professions  referred  to  above 
has  been  proven  by  the  number  of  calls  for  the  results  of  our 
teaching. 

Among  the  libraries  that  have  employed  one  or  more 
from  our  School  are:  Newberry  (Chicago),  2;  St.  Louis 
Public;  Osterhout  (Wilkes-Barr^),  23;  Y.  W.  C.  A.  (New 
York),  4 ;  New  York  Free  Circulating,  3 ;  Pratt  Institute 
(Brooklyn),  2;  Union  for  Christian  Work  (Brooklyn),  4; 
Saugus  (Mass.)  Public ;  Bowdoin  College  (Me.) ;  State  Col. 
lege  (Orono,  Me.) ;  Lafayette  (Ind.)  Public ;  W.  C.  T.  U., 
Trenton  (N.  J.) ;  Hartford  (Conn.)  Wellesley  College,  2 ; 
Indianapolis  (Ind.)  Public;  Railroad  Mens'  (Vanderbilt 
building,  New  York);  Alfred  University  (Alfred,  N.  Y.)  2; 
University  Club  (New  York) ;  North  Adams  (Mass.) ;  Co- 
lumbia College,  II.  The  figure  after  the  library  shows 
where  more  than  one  from  the  class  has  been  employed. 
Three  seniors  and  one  junior  went  back  to  positions  previ- 
ously held,  so  that  the  number  of  new  positions  is  really 
four  less  than  above  given.  Members  of  the  junior  class  fill 
six  of  the  positions  noted  above. 

Some  of  the  above  were  brief  engagements,  for  catalogu- 
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ing,  revising,  and  other  special  assistance.  In  some  cases  a 
student  took  one  place  and  later  resigned  it  for  a  higher 
salary  elsewhere.  This  happens  constantly  with  those  who 
accept  places  on  our  own  staff,  at  the  insufficient  salaries 
paid.  As  a  result  we  record  32  engagements  filled  by  19 
students  of  the  class  of  '88,  and  6  from  the  class  of  '89. 
The  list  shows  that  the  services  of  our  students  are  wanted. 
The  salaries,  while  better  than  given  similar  candidates 
without  the  training  of  the  School,  are  very  small,  and  will 
not  attract  to  the  work  any  who  chiefly  seek  remuneration. 
Only  two  in  the  list  began  at  over  $1,200  a  year,  and  most 
of  them  at  not  over  $800.  Some  have  thought  best  to 
accept  much  less  for  the  first  year  while  gaining  needed  ex- 
perience  and  building  a  reputation.  As  the  demand  for  our 
graduates  exceeds  the  supply,  salaries  will  inevitably  im- 
prove till  they  come  in  time  to  equal  what  the  same  ability 
and  special  preparation  command  in  teaching  or  other  Intel- 
lectual  pursuits. 

Needs.— It  is  essential  to  the  best  results  that  much  per- 
sonal supervision  and  revision  of  work  should  be  given  to 
each  pupil,  and  that  quite  a  portion  of  the  work  done  by 
volunteers  from  other  libraries  should  hereafter  be  done  by 
paid  instructors.  This  requires  double  the  force  of  teachers. 
At  present  the  heavy  work  of  the  School  is  added  to  very 
heavy  work  in  the  library,  with  the  result  that  neither  can 
be  done  properly.  The  marked  success  of  the  School,  its 
extension  from  a  three  months'  to  a  two  years*  course,  and 
its  increase  in  numbers  from  the  eight  or  ten  expected  to 
four  times  the  number,  seem  to  justify  as  a  modest  request 
an  appropriation  of  $5,000  per  year  for  salaries  of  instructors, 
and  for  some  compensation  to  the  lecturers  who  have  thus 
far  given  their  services.  Such  support  would  enable  the 
library  staff  to  carry  on  the  college  library  properly,  and 
each  year  carry  it  nearer  the  high  ideal  at  which  we  aim, 
but  which  we  can  never  attain  while  so  heavily  handicapped 
by  double  duties. 

That  the  need  of  such  a  school  was  more  urgent  than  any 
of  us  realized  is  sufficiently  proven  by  the  marked  success 
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of  these  two  years.  If,  without  experience  here  or  else- 
where to  guide  us,  with  insufficient  teaching  force,  without 
any  appropriation,  with  lectures  unwritten,  and  the  course 
only  partly  defined,  we  have  been  able  to  accomplish  so 
much,  we  are  certainly  justified  in  hoping  much  from  the 
coming  years  when  most,  if  not  all,  these  initial  difficulties 
have  been  removed.  We  have  reason  to  be  proud  of  what 
has  been  done  under  adverse  circumstances,  but  there  is 
every  promise  that  the  future  sessions  of  the  School  will  be 
attended  with  a  still  higher  measure  of  success. 

Respectfully  submitted, 

Melvil  Dewey, 
Professor  of  Library  Economy. 
Columbia  College  Library,  June  12,  1888. 
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APPENDIX  C. 

REPORT  ON   THE   LIBRARY. 

BY  THE  CHIEF  LIBRARIAN. 


To  tht  President  of  Columbia  College  : 

I  beg  to  submit  herewith  my  fifth  annual  report,  covering 
such  points  as  are  not  sufficiently  treated  in  the  annual  Cir- 
cular  of  Information,  and  the  annual  statistical  tables  and 
notes  which  record  work  in  detail,  and  are  printed  at  the 
close  of  each  financial  year. 

Building. — The  new  shelving  provided  one  year  ago  was 
filled  as  soon  as  finished,  in  relieving  overcrowding.  During 
the  year  the  additions  have  exceeded  the  space  available  so 
that  the  pressure  for  shelving  is  felt  more  than  ever  before. 
Economy  and  convenience  of  administration  and  the  pro- 
tection of  the  books  against  needless  injury,  demand  more 
ample  provision.  We  have  from  the  first  occupancy  of  this 
building  been  one  or  two  years  behind  our  pressing  needs 
in  getting  new  shelf  room.  As  pointed  out  in  previous 
reports,  this  adds  to  daily  cost  of  administration  and  takes 
away  from  convenience.  The  trustees  have  ordered  new 
shelving  on  the  sixth  floor,  but  it  will  barely  hold  the  over- 
flow in  that  room  to-day  and  will  be  insufficient  for  the 
year.  We  have  now  reached  a  point  where  we  must  have 
more  shelves  or  begin  boxing  our  books  and  making  them 
inaccessible.  This  grave  difficulty  which  I  have  pointed  out 
annually  since  coming  here  is  now  fully  upon  us.  The  old 
building  is  not  strong  enough  to  carry  the  weight  of  central 
stacks,  even  if  it  were  not  fully  occupied  by  the  Library 
School.    The  north  wall  of  the  transept  would  hold  five 
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thousand  v.  in  two  more  galleries,  which  would  at  the  same 
time  give  much  needed  access  to  the  sixth  floor.  Beyond 
this  there  is  absolutely  no  space  available  without  encroach- 
ing on  the  floor  of  the  great  reading  room  or  closing  and 
filling  with  dark  stacks  the  lower  corridors.  Extension  of 
the  building  is  possible  only  towards  the  north,  as  urged  on 
the  trustees  in  the  President's  report  of  last  year.  To  use 
the  floor  now  occupied  by  the  Law  School  is  the  only  alter- 
native. To  this  there  are  two  grave  objections.  Extrava- 
gance both  in  its  limited  capacity  for  books  compared  with 
its  cost,  whether  considered  as  the  cost  of  the  present 
quarters,  or  as  the  cost  of  providing  a  new  Law  building ; 
and  more  serious,  the  arrangement  of  the  building  is  such 
that  the  lower  floor  can  not  be  used  as  part  of  the  library 
except  by  materially  increasing  the  annual  cost  of  adminis- 
tration.  Long  study  of  the  problem  compels  me  to  urge 
strongly  the  economy  of  extending *his  building  to  the  north, 
thus  providing  at  once  the  cheapest  storage  for  the  future 
and  the  cheapest  administration. 

Growth  in  books. — Five  years  ago  we  had  50,000  vol- 
umes, counting  all  the  various  collections  and  all  the 
duplicates.  To-day  there  are  over  100,000  v.  in  our  build- 
ing. During  these  five  years  we  have  had  an  annual  appro- 
priation of  only  $6,700  and  later  of  $7,500,  with  the  A.  A. 
Low  gift  of  $5,000  in  1885.  Our  gifts  of  books  are  constant- 
ly increasing,  and  beginning  the  next  year  the  trustees  grant 
the  professors'  requests  for  the  sums  their  departments  de- 
mand as  a  minimum  for  books,  a  total  of  $1 5,000  a  year.  To 
this  should  be  added  the  recent  special  appropriations  of 
$750  for  the  books  in  science  and  $500  for  law.  This 
increase  is  keenly  appreciated,  yet  as  I  reported  last  year, 
$20,000  is  the  smallest  sum  that  will  fairly  meet  the  annual 
demands  on  us.  Considering  this  growth  of  50,000  v.  in  the 
first  five  years,  the  growth  of  the  university ;  the  growth  of 
interest  in  the  library,  and  of  the  demands  made  on  it,  it  is 
not  extravagant  to  estimate  the  increase  for  the  next  twenty 
years  at  15,000  v.  a  year,  or  at  300,000  v.  Building  for  less 
than  twenty  years  with  no  provision  for  extension  is  simply 
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suicidal.  A  university  library  that  stops  growing  is  dead; 
for  such  a  library  hemmed  in  by  other  buildings,  we  have  but 
two  alternatives :  Either  all  must  be  moved  at  enormous 
cost  and  waste  or  else  other  buildings  must  be  torn  down 
for  the  inevitable  growth.  To  stop  this  rapid  growth  of  the 
library  is  to  stop  the  most  important  element  in  the  univer- 
sity work  of  each  department.  A  library,  as  much  as  the 
body,  must  be  constantly  fed.  When  fresh  books  cease  to 
pour  in,  the  old  collection  begins  rapidly  to  lose  its  working 
value  and  to  die.  It  is  poor  economy  to  let  the  whole  body 
die  from  lack  of  needed  food.  Nearly  every  large  library 
that  has  been  built  in  the  last  generation  has  already  found 
that  insufficient  allowance  has  been  made  for  rapid  growth. 
The  conception  of  a  library's  functions  has  so  changed  that 
future  growth  is  sure  to  be  underestimated  when  judged  by 
the  past.  I  beg  therefore  again  to  record  my  opinion  that 
immediate  steps  should  be  taken  to  protect  this  library 
against  being  smothered  for  lack  of  necessary  room. 

Growth  in  use. — Study  of  the  annual  tables  will  show 
remarkable  growth ;  a  growth  marked  in  quality  as  well  as 
quantity.  "  Every  seat  taken,"  was  repeatedly  reported  to 
me  last  season.  The  trustees  gave  us  forty  more  chairs, 
but  they  seemed  to  give  little  relief,  for  they  were  at  once 
filled.  The  elevated  reading  rooms,  asked  and  needed  two 
years  ago,  and  now  ordered,  will  give  space  for  fifty  readers, 
but  we  have  by  no  means  reached  our  limit  of  healthful 
growth,  and  more  space  could  be  used  at  once  to  advantage. 

Gifts  and  additions.— The  gratifying  list  of  gifts  in  the 
statistics  shows  that  this  source  of  growth  may  be  depended 
on  as  constant.  As  prophesied,  readers  by  courtesy  are 
proving  that  the  privilege  so  freely  extended  to  them  was 
bread  cast  on  the  waters.  Many  valuable  gifts  have  already 
come  from  those  who  in  this  way  sought  to  make  some 
return. 

The  Huguenot  Society  of  America  has  now  deposited 
with  us  their  library,  which  bids  fair  to  become  a  famous 
collection  in  this  department  of  history,  as  the  Society  is 
to  make  its  development  the   important   factor  in   their 
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future  work.  As  the  books  are  open  to  our  readers,  it  is  as 
valuable  to  us  as  if  a  gift.  The  Society  in  turn  is  able  to 
spend  its  income  in  buying  books  instead  of  in  rent  and  ex- 
penses of  maintaining  a  separate  library.  Doubtless  other 
learned  societies  will  see  the  advantages  of  such  deposit, 
and  our  central  location,  fire-proof  building,  long  hours,  and 
liberal  administration  will  secure  many  valuable  collections, 
since  no  library  in  the  country  can  offer  so  many  advan- 
tages to  so  many  people. 

Staff. — Over  two  years  ago  a  prolonged  examination  was 
made  by  a  sub-committee  of  the  trustees  with  a  view  to 
reduce  the  cost  of  administration  to  the  lowest  possible 
point  consistent  with  safety  and  reasonable  convenience. 
They  reported  the  minimum  sum  required,  which  was 
$2,200,  more  than  we  received.  In  spite  of  this  insufficient 
provision,  for  two  years  the  library  has  grown  steadily  in 
use  as  well  as  in  books,  while  in  that  time  our  Library 
School  has  been  opened  and  carried  on  without  any  appro- 
priation whatever  from  the  trustees.  As  a  result  we  have 
lost  some  of  our  most  efficient  assistants,  and  few  of  those 
that  remain  are  properly  paid.  It  has  been  of  course  im- 
possible under  such  pressure  to  do  justice  to  either  School 
or  library,  and  the  measure  of  success  achieved  has  been 
due  to  untiring  efforts  on  the  part  of  enthusiastic  members 
of  the  library  staff.  Barely  able  to  keep  from  serious  ar- 
rears in  current  work,  we  have  been  forced  to  defer  many 
of  the  important  plans  for  helping  our  readers  which  we 
hoped  to  have  put  in  operation.  Probably  I  feel  more 
keenly  than  any  one  else  the  desirability  of  making  soon  im- 
provements demanded  by  the  high  ideal  we  set  as  our 
standard  in  opening  this  library  in  1883.  The  appropriation 
for  next  year  adds  $1,700  for  salaries,  but  $8,750  extra  in 
new  books  will  require  exactly  this  extra  sum  in  salaries 
{%.  e.y  one  fifth  the  cost  of  books)  to  pay  for  buying,  cata- 
loguing, and  preparing  for  use.  We  are  therefore  just  as 
badly  pressed  as  at  our  worst,  just  as  it  has  happened  in 
each  case  that  from  the  time  we  asked  for  new  shelving  till 
it  was  finished  we  added  as  many  books  as  it  would  hold, 
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SO  that  the  day  the  carpenters  left  their  work  we  were  as 
badly  overcrowded  as  when  we  asked  relief. 

I  note  these  facts  not  in  complaint,  for  I  appreciate  fully 
the  liberal  spirit  shown  by  the  trustees  towards  that  ex- 
pensive necessity,  not  luxury,  a  good  library.  But  it  seems 
proper  to  record  the  facts  which  would  be  surely  misunder- 
stood by  any  one  not  very  familiar  with  the  circumstances. 

My  staff  are  willing  to  work  hard  and  long,  but,  short- 
handed  as  we  have  been,  much  that  we  are  anxious  to  do 
cannot  be  done  till  relief  comes  to  the  School  or  library,  or 
to  both. 

Bibliographical  lectures. — The  scheme  of  having  some 
professor  or  other  expert  give  each  Saturday  at  lo  A.M.  a 
lecture  open  to  all  readers  as  well  as  to  the  Library  School, 
has  been  developed  further  this  year  with  most  satisfactory 
results.  In  all  27  such  lectures  have  been  given  with  great 
profit,  and  the  plan  gives  promise  of  increased  usefulness  in 
the  year  to  come,  when  it  is  hoped  to  make  them  more 
widely  known  so  that  more  may  share  their  advantages. 
Thanks  are  due  many  professors  for  cordial  cooperation. 

During  the  year  20  lectures  selected  from  the  Library 
School  course  were  given  in  the  large  rooms  on  the  first 
floor.  Some  of  them  were  crowded  to  the  doors  so  that 
after  standing-room  was  all  taken,  many  were  turned  away. 
On  topics  of  general  interest  a  gratifying  response  has 
come  to  our  invitations,  and  in  this  way  our  educational 
work  has  been  enlarged  without  cost,  for  our  class  got  no 
less  benefit  because  over  300  others  listened  at  the  same 
time. 

Needs. — Our  persistent  cry  has  been  for  more  books,  then 
for  more  room  to  shelve  them,  more  room  in  which  to  read 
them,  and  more  help  with  which  to  multiply  their  usefulness. 
Doubling  the  book  appropriation  this  year  gives  us  great 
encouragement,  and  will  do  much  to  remove  the  reproach 
of  our  advanced  scholars  that  they  must  seek  elsewhere 
many  books  that  we  should  have  at  once  on  publication. 
The  provision  of  the  elevated  reading-rooms  must  satisfy 
us  for  this  year.    But  for  more  shelving  and  for  more  help 
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to  teach  in  the  School  and  to  work  in  the  library  proper, 
the  need  is  more  urgent  than  ever  before. 

That  we  have  so  many  needs  is  obviously  only  because 
the  success  of  our  first  five  years  has  been  so  much  greater 
than  was  anticipated.  The  shelves  provided  held  as  many 
books  as  the  college  had  gathered  in  130  years,  but  at  the 
end  of  five  years  they  are  overcrowded.  The  tables  and 
chairs  provided  for  readers  held  twenty  times  as  many  as 
ever  used  the  old  library.  But  now  "  every  seat  taken  "  has 
become  a  common  report.  Our  monthly  gifts  average  much 
more  than  the  average  annual  gifts  through  the  previous  20 
years,  and  in  all  directions  a  similar  phenomenal  but  health- 
ful development  has  marked  our  first  half  decade.  In  view 
of  these  facts  we  are  proud  that  we  need  still  more  shelv- 
ing and  tables  and  can  use  them  wisely.  Apology  for  such 
needs  would  be  as  unfitting  as  for  a  farmer  to  apologize  for 
building  new  barns  because  his  harvests  had  averaged 
double  what  he  planned  for  or  dared  to  hope. 
Respectfully  submitted, 

Melvil  Dewey, 

Chief  Librarian, 

Columbia  College  Library,  June  12,  1888. 
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APPENDIX    H. 

SUMMER    CLASSES. 

PRACTICAL   WORK   IN   THE   VACATION. 


To  the  President  of  Columbia  College  : 

I  respectfully  forward  herewith  the  reports  of  Professor 
H.  S.  Munroe,  one  on  the  Summer  School  of  Practical  Min- 
ing, and  the  other  on  the  Summer  School  of  Surveying, 
for  the  last  vacation. 

The  thoroughness  and  efHciency  of  instruction  in  these 
summer  schools  increases  each  year.  They  have  been 
especially  benefited  by  the  employment  of  permanent 
assistants,  otherwise  employed  in  the  School  of  Mines  dur- 
ing term  instruction.  So  great  is  the  advantage  of  employ- 
ing permanent  assistants  that  to  restore  the  former  prac- 
tice of  engaging  recent  graduates  and  volunteer  assistants, 
temporarily,  would  be  a  great  step  backwards.  I  do  not 
mean  to  imply  that  such  a  step  has  been  contemplated  or 
suggested,  but  merely  wish  to  state  the  decidedly  beneficial 
effect  of  the  present  system  as  compared  with  the  former. 

I  beg  to  call  your  attention  especially  to  the  report  on 
the  Summer  School  of  Surveying.  Students  like  Mr. 
Eilers  and  Mr.  Weekes,  whose  work  is  especially  alluded  to 
by  Professor  Munroe,  are  competent  to  undertake  imme- 
diately after  graduation  any  kind  of  surveying  employed 
in  the  government  service ;  while  all  who  pass  through  the 
course  of  surveying  may  become  candidates  for  government 
positions  connected  with  public  surveys. 

It  is  proposed  hereafter  to  have  all  the  computations  and 
drawings  connected  with  this  summer  school  completed  in 
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the  field,  so  that  when  the  students  return  to  their  term- 
work  they  will  not  be  interrupted  by  any  work  of  finishing 
their  field-work  computations. 

Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  April  13,  1888. 


I.— SUMMER   SCHOOL   IN    PRACTICAL   MINING. 

To  Professor  W.  P.  Trowbridge  : 

I  have  the  honor  to  make  the  following  report  on 
the  eleventh  session  of  the  Summer  School  of  Practical 
Mining,  held  during  June  and  July  in  the  iron  region 
of  northern  New  Jersey  and  in  the  anthracite  regions  of 
Pennsylvania. 

Mr.  Ira  Harvey  Woolson,  E.M.  '85,  Assistant  in  Drawing 
and  Practical  Mining,  and  Mr.  Lewis  H.  Rutherford, 
E.M.  '87,  Honorary  Assistant  in  Mining  Engineering,  served 
as  assistants. 

The  head-quarters  of  the  class  for  the  study  of  iron  min- 
ing was  at  the  Richard  Mine  of  the  Thomas  Iron  Company, 
Port  Oram,  in  Morris  Co.,  N.  J.  Accomodations  for  the 
students  were  found  at  private  houses  in  the  vicinity. 

The  class  assembled  Monday,  June  6th.  The  plan  of 
work  followed  did  not  differ  materially  from  that  which  has 
proved  so  successful  in  the  past  few  years.  The  students, 
in  squads  of  two,  were  divided  among  the  different  parties 
of  working  miners,  and  spent  the  day  with  them  studying 
the  details  of  mine-work,  drifting,  stoping,  timbering,  etc. 
They  were  required  to  submit  their  note-books  for  exami- 
nation on  coming  out  of  the  mine,  which  made  it  necessary 
that  all  their  descriptive  notes  and  sketches  should  be 
elaborated  underground.  The  students  thus  avoid  errors 
certain  to  creep  in  if  they  were  permitted  to  compile 
their  notes  or  make    their  sketches   after  reaching    the 
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surface,  trusting  to  their  memory,  or  their  imagination,  for 
details. 

The  students  were  guided  in  their  work  by  a  printed 
scheme  of  study,  and  by  daily  lectures  and  conferences 
held  in  the  mine^fiice  before  going  underground.  The 
professor  and  his  assistants  visited  them  in  their  working 
places  during  the  day,  for  the  purpose  of  explaining  more 
fully  the  plans  and  methods  of  work,  to  point  out  subjects 
for  sketches  and  description,  and  to  aid  them  in  systema- 
tizing their  work.  The  frequent  examinations  of  the  stu- 
dents' note-books  make  it  possible  to  correct  mistakes,  to 
point  out  omissions,  and  to  indicate  subjects  requiring 
further  or  more  minute  study. 

The  students  remained  in  the  same  working  place,  or 
with  the  same  gang  of  miners,  for  several  days,  or  until 
they  had  obtained  a  clear  idea  of  the  details  of  the  work, 
and  had  made  the  required  descriptive  notes  and  sketches. 
They  were  then  transferred  to  another  part  of  the  mine  and 
assigned  other  subjects  of  study.  The  constant  aim  of  the 
instructors  is  to  make  sure  that  the  time  of  the  student  is 
spent  to  the  best  advantage,  to  see  that  his  work  is  well 
directed,  and  that  he  takes  full  advantage  of  his  opportuni- 
ties. Without  such  assistance,  the  student  might  easily 
spend  months  underground,  and  not  learn  as  much  of  the 
important  details  of  underground  work  as  in  a  few  weeks  of 
well  directed  and  systematic  study.  The  great  advantage 
of  having  a  permanent  assistant  attached  to  the  summer 
school  is  evident.  It  is  of  the  utmost  importance  that  the 
student  should  not  waste  his  time,  but  work  intelligently 
from  the  start.  The  wider  the  experience  of  the  instructor 
the  more  valuable  will  be  his  assistance  and  his  explanations 
to  the  student. 

As  in  past  years,  the  greater  part  of  the  time  devoted  to 
the  summer  school  was  spent  at  one  mine.  It  requires  a 
certain  time  for  the  student  to  learn  how  to  observe,  what 
to  observe,  and  how  to  record  his  observations.  It  takes 
him  a  certain  time  to  become  familiar  with  the  work  in 
progress  underground,  so  as  to  recognize  what  is  going  on 
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about  him.  He  requires  some  time  to  become  acquainted 
with  the  officers  and  men,  and  familiar  with  the  mine,  so 
that  he  can  find  his  way  from  place  to  place.  Every  week 
his  work  underground  is  better  directed,  and  his  observa- 
tions more  valuable.  Finally,  a  thorough  and  careful  study 
of  one  mine  is  the  best  possible  preparation  foD-  work  in 
another ;  so  that  even  a  short  visit  a  week,  or  a  day,  at  the 
second  mine  will  be  much  more  profitable  than  without 
such  preparation. 

An  excursion  was  made  to  the  Hibernian  mines  of  the 
Glendon  Iron  Company,  the  head-quarters  of  the  summer 
school  in  1885.  Here  the  class  received  a  cordial  welcome, 
and  spent  a  day  profitably  in  going  through  the  workings 
with  the  mining  captain,  and  in  making  sketches  of  mine 
plant  and  machinery. 

A  second  excursion  was  made  later  to  the  mines  of  the 
Mount  Pleasant  Mining  Company,  and  to  other  mines  in 
the  vicinity. 

At  the  end  of  the  first  week  in  July,  the  work  at  the  iron 
mines  having  been  finished,  the  students  were  sent  to  the 
anthracite  regions  of  Pennsylvania,  for  the  study  of  coal 
mining.  For  this  purpose  the  class  was  divided  into  small 
squads  and  assigned  to  different  mines  in  the  Lehigh  and 
Wyoming  regions.  A  printed  scheme  of  study  was  given 
them,  and  they  were  required  to  submit,  on  their  return, 
their  note-books,  with  a  detailed  account  of  the  mines 
visited,  illustrated  by  sketches. 

In  concluding  this  report  acknowledgment  should  be 
made  of  the  kindness  and  courtesy  of  miners  and  mine 
officers  at  the  different  mines  visited,  and  especially  at  the 
Richard  mine,  when  we  made  so  long  a  stay. 

The  faithful  and  zealous  work  of  the  assistants  is  deserv- 
ing of  more  than  a  passing  notice.  The  admirable  work 
done  by  the  students  is  a  proof  of  the  efficiency  of  their 
instructors. 

Respectfully  submitted, 

Henry  S.  Munroe. 

Columbia  College,  April  10,  1888. 
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II.— SUMMER  SCHOOL  IN  SURVEYING. 

To  Professor  W.  P.  Trowbridge: 

I  have  the  honor  to  make  the  following  report  on  the 
fourth  session  of  the  Summer  School  of  Surveying,  held 
during  Au|;ust  and  September  at  Litchfield,  Conn. 

Mr.  Ralph  E.  Mayer,  C.  E.,  '79,  Assistant  in  Drawing  and 
Surveying,  Mr.  Wm.  H.  Stuart,  C.  E.,  *86,  Fellow  in  Engin- 
neering,  Mr.  L.  H.  Rutherford,  M.  E.,  '87,  Honorary  Fellow 
in  Practical  Mining,  and  Mr.  Lea  M.  Luquer,  C.  E.,  '87,  now 
Fellow  in  Mineralogy,  constituted  the  corps  of  assistants 
authorized  by  resolutions  of  the  board  of  Trustees. 

We  were  fortunate  this  year  in  securing  a  very  efficient 
body  of  instructors,  whose  work  contributed  not  a  little  to 
the  permanent  improvement  of  the  course  of  instruction, 
and  whose  faithful  and  zealous  performance  of  the  duties 
assigned  is  worthy  of  great  praise.  In  addition  to  the  regu- 
lar corps  of  assistants  Mr.  Karl  E.  Eilers  and  Mr.  Edward 
F.  Weekes  rendered  valuable  service.  These  gentlemen 
volunteered  to  take  a  supplementary  course  in  surveying, 
and  gave  much  of  their  time  to  the  instruction  of  their 
classmates,  and  to  field  work  and  computations  that  would 
otherwise  have  fallen  on  the  regular  corps  of  assistants. 

The  following  students  attended  the  summer  class,  as 
required : 


Robert  L.  Allen, 
Romeo  T.  Betts, 
Robert  G.  Brown, 
Elbert  P.  Callender, 
Theodore  C.  Coykendall, 
Fred.  W.  Denton, 
Daniel  L.  Dresser, 
Karl  E.  Eilers, 
Augustus  V.  Ellis, 
William  H.  Erb, 
Francisco  Escobar, 
Willard  Fisher, 
William  H.  Freedman, 


Arthur  S.  Mahoney, 
Chas.  G.  Massa, 
Louis  F.  Massa, 
Thomas  M.  R.  Meildeham, 
Joseph  T.  MoneU, 
William  Murray,  Jr., 
Isaac  H.  Oseransky, 
Charles  Piez, 
George  S.  Percival, 
A.  L.  Pittinger, 
Albertson  V.  Post, 
William  E.  Preston, 
Andrew  J.  Provost,  Jr., 
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Albert  C.  Fowler,  Robert  M.  Raymond, 

Andrew  E.  Foye,  James  L.  Schroeder. 

Maurier  G.  Gennert,  Augustus  Smith, 

Stanley  D.  Gifford,  Charles  W.  Stoughton, 

Thomas  H.  Harrington,  R.  H.  Syms, 

Frederich  A.  Heinze,  James  B.  Taylor, 

George  J.  Hicks,  H.  W.  Tiemann, 

Marmaduke  B.  Holt,  Edward  Van  Volckenberg, 

Arthur  S,  Ives,  Gustav  J.  Volckening, 

Reginald  F.  Jopling,  Edwin  H.  Wedekind, 

Henry  Lipps.  Jr.,  Edward  F.  Weekes, 

Thatcher  T.  P.  Luquer,  Herbert  P.  Whitloch. 

Total,  50  men. 

Of  the  above,  nine  men  were  students  of  the  present  fourth 
class,  who  had  been  unable  to  attend  the  summer  school  of 
surveying  with  their  own  class,  or  who  had  failed  to  com- 
plete the  course  owing  to  conditions  in  other  studies  which 
made  it  necessary  for  them  to  leave  Litchfield  before  the 
end  of  the  session. 

Twelve  of  the  above  fifty  men  were  volunteers,  mostly 
from  the  present  second  class.  These  were  picked  men  who 
were  allowed  to  anticipate  their  surveying  in  order  that  they 
might  be  able  to  devote  the  coming  summer  to  the  class 
in  Mechanical  Engineering,  and  to  other  work.  One  vol- 
unteer  is  a  fellow  of  the  School  of  Arts,  and  the  remaining 
two  were  students  taking  a  supplementary  course. 

Thirteen  students  were  debarred  from  attendance  under 
the  rule  excluding  conditioned  men.  Of  these  but  two  have 
been  able  to  go  on  with  their  class,  five  have  been  dropped 
to  the  class  below,  and  six  have  left  the  school. 

Ten  students,  less  heavily  conditioned,  were  given  permis- 
sion to  attend  the  class.  Two  of  these  men  failed  to  report 
themselves,  and  three  were  obliged  to  leave  Litchfield  with- 
out completing  their  work.  Five  only  of  the  conditioned 
students  remained  with  the  class  to  the  end  and  completed 
the  work  required. 

Beside  the  two  absentees  above  noted,  one  other  student, 
without  condition,  failed  to  attend. 
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The  by-law  adopted  last  spring  by  the  faculty ;  by  which 
students  failing  to  complete  the  work  of  the  sumoier  school 
of  surveying,  are  debarred  from  attendance  on  the  summer 
schools  of  Practical  Mining  and  Geodesy ;  has  lessened  very 
much  their  irregularities  of  attendance.  There  are  but  five 
men  in  the  present  third  class  who  have  not  taken  the  sur- 
veying course,  about  half  the  usual  number,  and  of  these 
two  were  debarred  men. 

The  new  by-law  had  also  the  effect  of  preventing  the 
conditioned  men  from  leaving  their  surveying  work  as  early 
as  heretofore.  Last  year  six  men  left  before  the  end  of  the 
session,  four  at  the  end  of  two  weeks,  and  two  at  the  end  of 
the  third  week.  This  year  but  two  conditioned  men  left, 
and  these  only  at  the  end  of  the  third  week. 

The  large  size  of  the  class,  viz.,  50  men,  as  compared  with 
41  of  the  year  before,  and  the  fact  that  but  few  left  before  the 
end  of  the  session,  taxed  the  outfit  of  surveying  instruments 
to  the  utmost.  It  was  necessary  to  adjust  the  work  of  the 
different  squads  very  carefully  in  order  to  keep  every  instru- 
ment actively  in  use.  On  several  occasions  squads  had  to  wait 
a  day  or  two  for  instruments,  in  order  to  continue  their  work. 
This  difficulty  is  not  likely  to  arise  this  year,  as  the  liberal 
appropriations  for  new  instruments  will  enable  us  to  make 
the  outfit  large  enough  for  present  requirements. 

The  surveying  work  required  of  each  squad  was  essentially 
as  detailed  in  the  handbook,  and  as  given  in  previous 
reports.  The  students  worked  in  squads  of  two  men,  ex- 
cept on  the  hydrographic  survey,  when  the  number  was  in- 
creased to  six. 

An  unusually  large  number  of  rainy  days  shortened  some- 
what the  time  available  for  field  work.  This  necessitated 
some  slight  changes  in  the  course.  The  topographical  sur- 
vey by  the  rectangular  method,  with  compass  and  chain 
and  hand-level,  was  again  omitted,  and  some  of  the  other 
exercises  were  shortened. 

Considerable  prominence  was  given,  as  heretofore,  to  sur- 
veys by  pacing,  and  with  simple  instruments.  Such  methods 
are  exceedingly  useful  to  the  engineer  in  all  reconnoissance 
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work,  and  the  educational  value  of  these  simple  surveys  can 
hardly  be  overestimated.  The  student's  attention  is  not 
absorbed  by  the  manipulations  and  adjustments  of  the  more 
exact  instruments*  and  can  devote  himself  to  the  surveying 
problems  he  is  called  upon  to  solve.  Such  surveys  are 
quickly  executed,  so  that  the  student  gains  much  practice 
in  the  location  of  points  and  lines,  under  all  possible  condi- 
tions. These  rough  surveys  illustrate  the  principles  of  sur- 
ve}ring  as  well  as  more  elaborate  exercises,  and  serve  as  an 
admirable  introduction  to  the  work  that  the  student  is 
called  upon  to  do  later  in  the  course. 

These  rough  surveys  are  followed  by  practice  with  the 
transit,  level,  and  plane  table.  The  student  is  first  required 
to  put  the  instrument  in  perfect  adjustment.  Then  he  is 
given  simple  exercises  to  familiarize  him  with  its  manipula- 
tions ;  and  finally  he  is  required  to  make  a  number  of  sur- 
veys, using  stations  whose  position  has  been  accurately 
determined.  In  these  practice  surveys  such  a  degree  of  ac- 
curacy is  required  as  shall  insure  that  the  student  has  used 
correct  methods,  and  has  been  careful  in  his  work.  The 
very  elaborate  system  of  such  surveys  required  for  this  pur- 
pose throws  considerable  labor  on  the  professor  and  his  as- 
sistants, but  in  no  other  way  can  the  student  be  taught  the 
necessity  for  care  and  attention  to  detail  in  his  work.  The 
possibility  of  checking  every  station,  and  almost  every  ob- 
servation made  by  the  student,  is  of  the  utmost  importance. 
It  is  not  necessary  to  wait  until  the  survey  is  finished,  and 
the  result  computed,  or  the  plot  made,  to  determine  whether 
the  work  has  been  well  done  ;  but  carelessness  or  improper 
methods  can  be  detected  at  the  very  beginning.  This  not 
only  saves  the  student's  time,  by  lessening  the  work  that  he 
will  have  to  do  again,  but  it  is  of  direct  advantage  to  him 
in  that  he  is  not  allowed  to  become  confirmed  in  incorrect 
methods  and  ideas,  which  must  be  unlearned.  At  the  same 
time  care  is  taken  not  to  encourage  the  student  to  depend 
upon  these  checks.  He  is  not  told  at  what  station,  or  in 
what  course,  he  has  made  an  error,  but  is  required  to  repeat 
a  certain  one  third,  or  one  quarter,  of  the  survey.    And, 
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again,  he  is  not  allowed  to  repeat  a  survey  or  part  of  a  sur- 
vey, indefinitely.  At  each  repetition  an  assistant  is  detailed 
to  watch  carefully  the  work  of  the  squad,  to  detect  and 
point  out,  if  possible,  the  source  of  previous  errors.  If  the 
correct  result  is  not  obtained  the  second  or  the  third  time, 
the  squad  is  assigned  some  other  work.  If  the  students 
were  allowed  to  repeat  their  work  indefinitely  they  would 
have  less  incentive  to  careful  work,  they  would  become  dis- 
couraged and  perhaps  careless,  they  would  waste  a  great 
deal  of  time  that  might  be  more  profitably  employed,  and 
finally  it  might  easily  happen  that  they  would  arrive  at  the 
correct  result  by  a  happy  accident,  and  in  spite  of  incorrect 
methods  of  work. 

The  amount  of  work  that  is  accomplished  by  a  class  of 
average  size  in  six  weeks  of  systematic  and  uninterrupted 
work  is  very  great.  A  class  of  say  forty  men,  or  twenty 
surveying  squads,  will  make  140  surveys  aggregating  over 
four  square  miles  in  area.  They  run  about  sixty  miles  of 
levels,  with  hand  levels,  water  levels,  and  engineers'  wye- 
levels.  Including  soundings  they  determine  the  level  of 
nearly  5000  stations.  Including  the  preparatory  exercises 
they  measure  over  400  miles  of  lines  by  pacing,  chaining, 
and  with  tape  or  telemeter.  In  their  several  surveys  they 
occupy  1600  stations  with  compass,  transit,  or  plane  table, 
and  make  over  20,000  angular  measurements.  In  these 
surveys  they  determine  the  position  of  about  50,000  points. 

Messrs.  Eilers  and  Weekes,  who  volunteered  to  take  a 
supplementary  course  in  surveying,  accomplished  some  very 
interesting  work.  They  made  a  detailed  reconnoissance  of 
the  country  about  Bantam  Lake,  and  as  far  north  as  Litch- 
field. They  selected  a  base  line,  and  located  a  number  of 
primary  stations  by  triangulation.  From  these  stations 
they  determined  a  large  number  of  secondary  points,  build- 
ings, flag  poles,  plane-table  signals,  etc.  Finally  they  ran 
the  roads  with  the  odometer  purchased  last  year,  and  made 
a  map  on  a  scale  of  i :  4000.  This  map  will  serve  as  a  basis 
upon  which  to  plot  the  plane-table  sheets  which  have  been 
made  during  the  last  three  years. 
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As  a  preparatory  step  for  the  measurement  of  their  base 
line,  Messrs.  Eilers  and  Weekes  undertook  the  computation 
of  a  new  table  of  catenary  corrections ;  the  old  table  having 
been  computed  for  a  lighter  tape  than  those  now  used  in 
the  school.  A  5oo.foot  tape  was  stretched  at  the  standard 
tension  of  20  lbs.,  and  the  deflections  from  a  straight  line 
were  determined  at  numerous  points  by  means  of  a  level. 
These  observations  were  repeated  a  number  of  times  in  or- 
der to  reduce  the  probable  error.  As  a  further  check  the 
equation  for  the  curve  was  computed  from  the  observed 
results,  and  the  several  deflections  recomputed  from  the 
equation.  It  was  found  that  a  parabola  y  =  6667.  5  x  coin- 
cided with  the  catenary  within  the  limits  of  probable  error 
of  the  observations.  It  was  also  found  that  the  arc  of  a 
circle  with  a  radius  of  3284  feet,  coincided  so  closely  with 
the  catenary  that  it  could  be  used  for  computing  the  neces- 
sary table  of  corrections  without  introducing  any  measur- 
able error.  The  radii  of  circular  arcs  corresponding  to 
different  portions  of  the  catenary,  vary  between  3281  and 
3288  feet,  and  the  error  introduced  by  using  a  circular  arc 
of  3284  feet  radius  does  not  exceed  o.ooi  foot  with  the  full 
length  of  tape  in  use. 

The  table  as  computed  by  Messrs.  Eilers  and  Weekes, 
gives  the  difference  between  arc  and  chord  for  catenaries 
from  10  feet  to  500  feet,  for  each  10  feet.  The  computa- 
tions  were  checked  by  second  differences,  and  verified  by 
crucial  measurements  in  the  field. 

Two  measurements  were  made  on  their  base  line  by 
Messrs.  Eilers  and  Weekes.  Corrected  for  temperature,  in- 
clination, and  catenary,  the  results  were  2842.986,  and  2843, 
019,  respectively.  The  probable  error  of  the  mean  is  thus, 
0.008,  or  less  than  three  millionths  part  of  the  length. 
These  measurements  were  made  rapidly,  and  without 
special  appliances.  The  tape  was  stretched  by  hand  to  the 
standard  tension  of  20  lbs.,  and  the  readings  were  taken 
between  plumb  lines  at  the  end  of  the  several  lengths  of 
tape  used. 

The  triangulation   was  done  with  ordinary  engineers' 
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transits.  The  expansion  from  the  base  was  by  quadrilat- 
erals, and  was  quite  rapid.  Nevertheless,  the  probable  error 
on  the  longer  lines  did  not  exceed  a  few  inches. 

The  preliminary  work  and  the  triangulation  occupied  so 
much  time  that  it  was  not  possible  to  do  as  much  topo- 
graphical work  as  was  at  first  intended.  Nevertheless 
fifteen  or  twenty  miles  of  road  were  run  with  the  odometer. 
With  a  larger  number  of  students  it  would  have  been  pos- 
sible to  organize  a  course  of  practical  work,  which  should 
include  all  the  principal  topographical  methods  applicable 
to  state  surveys,  from  the  rough  and  rapid  methods  with 
pedometers,  odometers,  compass,  and  aneroid  ;  to  the  more 
refined  methods  with  transit  or  plane  table,  and  the  deter- 
mination of  heights  by  vertical  angles  or  leveling. 

In  view  of  the  number  of  state  surveys  projected  and 
actually  organized,  and  in  progress,  it  is  hoped  that  other 
students  will  decide  to  undertake  similar  volunteer  work 
this  coming  year,  that  a  course  in  topographical  surveying 
may  be  instituted  to  supplement  the  geodetic  work  now 
carried  on  under  Professor  Rees,  in  the  Summer  School  of 
Geodesy. 

Respectfully  submitted, 

Henry  S.  Munroe. 

Columbia  College,  March  10,  1888. 


III.— SUMMER    SCHOOL    IN    MECHANICAL    EN- 
GINEERING. 

To  the  President  of  Columbia  College  : 

I  respectfully  transmit  herewith  the  report  of  Professor 
F.  R.  Hutton  on  the  Summer  School  in  Mechanical  Engin- 
eering for  the  last  summer  vacation. 

At  the  last  meeting  of  the  Faculty  of  the  School  of  Mines 
a  vote  was  passed,  at  my  suggestion,  asking  the  trustees  to 
appropriate  five  hundred  dollars  for  the  purpose  of  carrying 
on  this  school,  and  I  hope  that  the  trustees  may  kindly 
grant  the  request. 
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Professor  Hutton  has  conducted  this  summer  school  with- 
out assistance  and  at  a  good  deal  of  disadvantage  and  extra 
work  on  his  part  for  about  ten  years.  The  results  of  these 
summer  exercises  have  been  most  excellent ;  but  Professor 
Hutton  needs  assistance  such  as  is  provided  in  the  other 
summer  schools,  and  a  small  fund  for  incidental  expenses. 
Respectfully  submitted, 

W.  P.  Trowbridge, 

Professor  of  Engineering. 
Columbia  College,  April  3,  1888. 


REPORT. 


To  Professor  W.  P.  Trowbridge  /- 

I  have  the  honor  to  present  the  Report  of  the  tenth  year 
of  the  Summer  Class  in  Mechanical  Engineering  in  the 
machine  shops  of  this  city. 

The  class  was  again  organized  upon  the  methods  which 
have  been  found  so  satisfactory  in  previous  years  and  with 
the  same  objects.  It  is  not  intended  that  the  students  shall 
acquire  the  dexterity  of  the  artisan  and  his  skill  in  the  hand- 
ling of  his  tools,  but  rather  that  they  shall  gather  such  a 
general  understanding  of  shop  processes  and  methods  as  to 
be  able  to  take  account  of  the  principles  in  design  and  exe- 
cution which  are  imposed  by  these  conditions.  The  method 
of  study  is  therefore  to  study  in  close  detail  the  carrying 
out  of  each  and  every  process  which  is  employed  in  the  sev- 
eral departments  of  a  large  works  during  the  interval  of  a 
visit  of  several  weeks  there.  The  students  attend  attired  in 
overall  suits  so  that  they  will  not  be  afraid  of  soil,  and  are 
expected  to  watch  critically  each  step  of  the  workmen's 
labor,  and  to  ask  such  questions  of  the  instructor  as  shall 
enable  them  thoroughly  to  comprehend  the  reasons  for 
every  thing  which  they  see. 

It  has  been  found,  however,  that  the  ordinary  student, 
from  ignorance  and  inexperience  in  observation,  will  be  very 
likely  to  miss  points  of  great  technical  interest,  unless  these 
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are  specially  pointed  out  to  him,  as  matters  for  study.  To 
accomplish  this  end,  it  has  been  found  convenient  for  the 
instructor  to  assemble  the  class  at  the  beginning  of  the  day, 
and  discuss  in  a  preliminary  chat,  the  topics  for  that  day. 
To  serve  as  a  groundwork  and  syllabus  for  such  pioneer 
work  a  printed  outline  of  study  is  given  to  each  man,  and 
from  this  he  deduces  the  topics  which  he  should  investigate. 
A  copy  of  this  **  Outline  "  is  appended  hereto.  But  even 
with  this  guide,  it  is  to  be  regretted  that  insufficient  assist- 
ance to  the  instructor  in  chaise  (it  is  impossible  for  one 
man  to  distribute  himself  equally  to  every  group  of  stu- 
dents) must  explain  why  the  less  observant  men  were  not 
compelled  to  derive  more  benefit  than  they  did.  In  an  es- 
tablishment covering  parts  of  two  city  blocks,  there  ought 
to  be  at  least  two  assistants  beside  the  chief  instructor,  for 
the  securing  of  the  full  value  of  the  opportunities  offered  to 
a  class  of  over  a  dozen  men.  It  is  hoped  that  for  another 
year,  some  provision  may  be  made  for  such  an  improvement 
in  method. 

The  class  were  again  privileged  to  pursue  their  study  at 
the  Delamater  Iron  Works,  C.  H.  Delamater  &  Co.,  West 
13th  St.  and  North  River.  The  writer  would  again  express 
his  indebtedness  for  the  courtesies  which  were  extended  to 
him  and  to  the  college.  Work  was  begun  on  June  6th  at 
the  close  of  the  final  examinations  in  the  School.  The  limit 
number  of  twenty  was  not  reached  this  year  again,  on 
account  of  the  pressure  from  the  other  summer  school 
assigned  to  the  latter  part  of  the  same  summer,  and  for  other 
reasons.  The  weather  in  June  was  fortunately  cool  and 
bracing,  although  towards  the  end  of  the  interval  the  cycle 
of  humidity  gave  signs  of  its  approach  and  made  the  labor 
by  so  much  more  fatiguing.  The  labor  troubles  of  the 
spring  had  also  produced  an  unsettled  state  of  feeling  and 
several  large  contracts  were  not  assumed  for  these  reasons, 
which  caused  a  less  amount  of  large  work  to  be  on  hand. 
The  foundry  was,  however,  as  busy  as  ever,  and  as  instruct- 
ive, and  the  departments  of  contract  manufacture  of  pump- 
ing engines,  etc.,  were  also  in  full  swing. 
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No  excursions  were  attempted  away  from  this  one  es- 
tablishmenty  since  the  policy  of  the  class,  and  preference  of 
those  in  attendance,  was  on  the  first  part  to  do  thoroughly 
that  which  was  undertaken,  and  on  the  other  part  to  work 
assiduously  and  get  through  and  secure  needed  recreation. 
In  reference  to  this  desire,  and  by  taking  each  day  a  little 
longer  allowance  of  labor,  it  became  possible  to  adjourn  the 
class  after  fifteen  days  of  consecutive  visit.  Several  came 
also  upon  the  Saturdays  for  the  benefit  of  such  extra  oppor- 
tunities as  were  thus  given.  But  the  true  purposes  and  in- 
tent of  the  class  are  not  best  subserved  by  this  plan,  inas- 
much as  part  of  the  fundamental  idea  of  the  class  is  to  secure 
the  daily  presence  of  the  students  in  the  works  for  a  suffi- 
ciently extended  interval  to  enable  every  one  to  have  had  a 
chance  to  see  the  widest  range  of  occurrences  and  the 
methods  of  meeting  emergencies  of  varied  classes.  While  a 
few  weeks  can  admit  of  only  a  small  proportion  of  the 
events  which  are  likely  to  occur  in  a  shop  during  the  year, 
yet  on  the  other  hand,  the  student  is  not  in  the  shop  long 
enough  to  have  the  interest  and  charm  of  novelty  dulled  by 
frequent  repetitions  of  identical  cases,  and  the  few  weeks  of 
such  experiences  is  much  better  than  none.  The  class  ad- 
journed at  the  end  of  its  allotted  time  with  warm  expres- 
sions of  their  interest  and  sense  of  having  been  benefited. 

The  writer  would  also  take  occasion  in  closing  to  express 
his  indebtedness  to  Mr.  Geo.  Rowland,  graduate  of  the 
Class  of  1887  ^"  ^^  School  of  Mines  for  his  volunteered  as- 
sistance at  the  class,  which  was  rendered  without  compensa- 
tion and  did  much  to  lighten  the  labor  of  the  clinical  in- 
struction in  the  different  parts  of  the  shops  where  the 
processes  were  carried  on. 

Respectfully  submitted, 

F.  R.  HUTTON, 
Adj.  Prof.  Mechanical  Engineering  School  of  Mines. 

The  outline  of  study,  and  the  Roll  of  Class  of  1887  are 
appended. 

Columbia  College,  April  5,  1888, 
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MECHANICAL    ENGINEERING. 

SUMMER  CLASS. 

SCHOOL  OF  MINES, COLUMBIA  COLLEGE, 

NECESSARY    OUTFIT. 

One  pair  outside  calipers  (4  inches). 

One  brass-bound  rule  (2  feet)  graduated  to  -^  inch. 

One  pair  blue  drilling  overall  pants. 

One  note-book  (3x6  inches  or  over),  pencil  or  Styl<^praph. 

PLAN  OF  STUDY. 

Each  student  will  attend  with  note-book  at  the  appointed  shop,  from  nine 
to  four. 

He  will  study  closely  and  critically  the  machinery,  tool,  or  process  which 
has  been  for  that  day  the  topic  of  the  clinical  lecture  by  the  instructor,  taking 
full  notes  and  illustrating  them  with  free-hand  sketches,  with  dimensions  in 
ALL  CASES.  Where  the  object  is  inaccessible  (^.^.,  roof-trusses),  estimate 
dimensions  by  eye,  and  write  "  approx."  under  the  title. 

Students  will  also  seize  every  opportunity  to  draw  and  describe  all  details  of 
engines,  and  machinery  in  process  of  construction  which  are  accessible  to 
measurement.  Such  are — boilers,  pistons,  cross-heads,  cranks,  pillow  blocks, 
valves,  wheel  arms,  connecting-rods,  eccentrics,  stubs,  governors,  walking 
beams,  gallows-frames,  propellers,  paddle-wheels  and  such  engine  castings  as 
valve-chambers,  cylinders,  bed-plates,  etc. 

It  is  intended  that  these  note-books  shall  be  the  first  of  that  series  which 
every  engineer  will  have,  containing  memoranda  and  "  studies  "  of  parts  of 
machinery  and  constructions  to  which  he  may  refer  in  his  practice.  It  would 
be  well  in  the  evening  of  each  day  to  work  over  the  sketches  of  the  day  at 
home  into  a  clean  note-book  for  more  permanent  preservation. 

OUTLINE  OF  COURSE  OF  STUDY. 

I.  Boilers. 

Describe  the  boilers ;  types,  sizes,  shape  and  length ;   how  set ;   grates  ; 

domes  ;  steam-chimneys,  man  and  hand-holes,  tubes  and  flues ;  size  and  height 

of  chimney,  course  of  gases  from  fire  ;  diameter  and  length  of  steam  pipes 

joints ;  support ;  lagging.  Feed-pipe  ;  feed-heater ;  blow-off  pipe;  sizes ;  vidves 
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and  apparatus.    Gauges  for  water  and  steam.    Pressures.    Boilers  over  heating 
furnaces. 

Study  position  of  boilers  with  respect  to : 

(i)  Coaling  and  removal  of  ashes. 

(2)  Delivery  of  smoke. 

(3)  Condensation  of  steam. 

(4)  Danger  from  fire  and  explosion. 

(5)  Superintendence. 

2.  Engines. 

Kinds :  sizes  and  proportions  of  cylinders ;  Rpm.,  stroke,  piston  speed ; 
point  of  cut  off ;  slide-valves,  mechanism  ;  fly-wheel  structure  ;  steam  and  ex- 
haust pipe ;  lubrication  of  cylinders  and  bearings ;  governors,  condensers. 

Study  position  of  engines  with  respect  to : 

(i)  Distribution  of  power. 

(2)  Ease  of  attendance,  etc. 

(3)  Duties  of  engineer. 

3.   DiSTIBUTION  OF  POWER. 

Sizes,  speeds  of  main  belt ;  sizes  of  main  pulleys ;  sizes,  speeds  and  location 
of  main  shafts ;  couplings  ;  hai^;ers,  forms,  intervals  and  lubrication. 
Motion  to  shaft  at  angles ;  use  and  structure  of  counter  shafts. 
Pulleys  :  Sizes,  faces,  arms,  securing,  oiling,  clasp  pulleys,  guide-pulleys. 
Bills  :  Kinds,  sizes,  speeds,  lacings,  shifters,  tighteners,  open  and  crossed. 
Other  transmissions,  by  rope,  chain,  universal  joint,  flexible  shafting,  etc. 

4.  Machinery  for  Handung  Heavy  Work. 

travelling  cranks. 

Support  of  rails ;  trussing  of  crane-girders  ;  span  ;  speed  of  lift  and  of 
travel  speed  of  driving  rope ;  capacity  ;  gearing  and  tackle  used  ;  proportions 
of  parts  ;  method  of  driving  and  controlling  crab. 

pivot  cranes. 

Location ;  span  ;  height ;  bracing ;  foundation,  structure  and  movement  of 
buggy ;  hoisting-gear ;  capacity  and  speed  of  lift ;  men  required.  Power 
cranes,  motions  and  control. 

HOISTS  and  tackling. 

Situation  ;  dimensions ;  capacity ;  construclion ;  handling. 

telegraphs. 
Fuced  and  pivoted.    Trolleys  and  capstans. 

5.   Carpenter  and  Pattern  Shop. 
Study  wood-working  machine-tools. 

Saws  :  Slitting,  cross-cut,  band  and  jig.  Lathes,  beds,  speed  and  wing,  and 
face-plates. 
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PUmers^  Matchers  :  Bed,  cazriage  and  speeds,  feeds  and  capacities  of  each. 

Study  hand-tools — what  are  they  and  how  used. 

Shrink-rules :  glues  and  varnishes  and  their  preparation  ;  draught. 

Division  of  patterns,  dowels,  core  prints  and  core-boxes.    Draw  irons. 

System  of  storage  of  patterns. 

Elements  of  expense  of  patterns. 

6.  Iron  Foundry. 

Size,  shape,  structure,  foundations,  lining  of  cupolas. 

Capacity,  charging,  lift,  mixtures,  starting  fires,  tapping,  dropping  out. 

Blast,  pressure,  how  introduced,  kind  of  blower. 

Ladles  :  Form,  size,  structure,  handles,  tipping-gear. 

Samis  :  Green,  dry,  facii^,  core-material,  forming  and  baking.     Washes. 

Flasks  :  Cope,  drag  or  nowel,  loam  casting,  sweeps,  core-lathe,  cleaning 
and  pickling  castings,  rumbles. 

Study  processes  of  moulding,  forming  gates  and  supporting  cores. 

Study  processes  of  casting,  skimming,  avoiding  shrinkage,  strains,  and  ex- 
plosions. 

Note  times  necessary  and  economy  of  close  casting. 

Brass  Foundry. — Alloys,  moulds,  furnaces  and  crucibles. 

7.  Forging. 

Heavy. — ^Furnaces,  blast,  hammers,  anvils  and  foundations. 

Cranes — support,  adjustment,  and  control. 

How  a  large  forging  is  built  up  and  completed.  Porter  bar,  time  and  men 
required.     Upsetting,  cutting  off. 

Light. — Forges,  kinds  of  fuel  and  fires,  blast. 

Hammers  :  Steam  and  power. 

Hand^Ufols :  Sledges,  hammers,  anvils,  tongs,  swages,  chisels,  flatters, 
fullers. 

Processes  :  Heating,  welding,  upsetting,  scarfing,  fluxes,  peining. 

Tongue,  scarf  and  butt  welds.  Drawing  down,  bending,  cutting-off,  punch- 
ing in  small  bars. 

Tempering  and  forging  of  steel. 

Flanging  of  plate — anvils,  mauls,  vices,  fires,  etc. 

Economy  from  close  fo^ng. 

CoppKR  Shop. — ^Brazing,  galvanizing,  spinning,  babbiting. 

8.   Boiler  Shop. 

Shearing,  beveling,  marking,  punching,  drilling,  boring,  bending  of  plate. 
Riveting,  by  hand  and    machine,  drifting,  reaming,   calking,  expanding 
tubes,  cutting  off  and  heading  over. 
Times  required  in  each  process. 

9.  Metal  Working  Machine  Tools. 

Latches — Drills — Vertical  lathes  and  boring  machines,  horizontal  and  verti- 
cal ;  turret  lathes,  bolt  threaders  and  nut  tappers. 
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Planers — ^Shapers — Slotters. 
Milling  machines,  gear  cutters,  profilers. 

Emery  wheels  and  grindstones,  speed  at  surface.     Buffing  wheels. 
Study: 

(i)  Motions  of  tool  and.work.  How  produced.  Back-gear ;  cone-pulleys, 
quick  returns.     Rpm.  and  speed,  screw  cutting. 

(2)  Centring  and  chucking.  Time  required.  Forms  of  chucks,  face-plates, 
dogs,  and  drivers  ;  steady  rests.     Centring  machines. 

(3)  Cutters — Forms,  temper,  cutting  edges,  spring,  nature,  and  weight  of 
chips,  inaccessible  places.     Rotary  cutters. 

(4)  Tool-rests  and  holders — amotions,  methods,  and  directions  of  feed,  depth 
of  cut,  time  to  finish  one  square  foot. 

(5)  Boring  bars  and  heads,  star  wheels.  Use  of  open  and  solid  dies  for 
screw  cutting. 

Roughing  and  finishing  out.    Water  finish. 

10.  Bench  Work  or  Fitting. 

Hammers  :  Chipping  by  cold  and  cape  chisels.  Lining  out.  Centre 
punching. 

Files  :  Sections,  bastard,  smooth,  dead  smooth,  second-cut,  safe-edges, 
draw-filing.  Grinding,  surfacing,  marking,  scraping.  Tapping  and  pipe- 
fitting  by  hand  and  machine,  dies  and  stocks. 

11.  Floor  Work  or  Erecting. 
Ratchet,  hand  and  breast  drills  ;  fly  and  twist  drills. 

Portable  boring  bars,  mills  and  drills.     Extension  and  flexible  shafting. 
Standing  bolts,  socket  nuts ;  wrenches.    Assembling  presses. 

12.  Supply  and  Tool  Rooms. 
Contents,  system,  repairs,  gauges. 

13.  Drawing  Room  and  Office. 
Equipment  and  labor.    Time-keeping.     Account  system.     Paying.     Shop 
rules.    Contract  system.    Superintendence.     Helper  system.    Laborers. 

14.  General  Engineering  Features. 
Sketch  a  ground  plan  of  the  plant  (dimensions  by  paces) ;  prepare,  also, 
ground  plan  of  each  shop,  showing  position  of  each  tool  in  it,  with  yard  spaces 
and  areas  around  each  tool  noted. 

STUDY  principles  OF  ARRANGEMENTS  OF  BUILDING  WITH  RESPECT  TO  : 

(i)  Transmission  of  power.  • 

(2)  Prc^ess  of  work  through  the  shops. 

(3)  Superintendence. 

(4)  Ease  of  shipment  of  goods. 

STUDY  STRUCTURE  OF  BUILDING  WITH  RESPECT  TO  : 

(i)  Solidity  to  uphold  shafting,  etc. 

(2)  Foundations  and  roof-trusses,  floors,  etc. 
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(3)  Combustibility  in  case  of  fire. 

(4)  Windows,  lighting  and  ventilation. 

(5)  Convenient  urangement  of  tools. 

F.   R.   HUTTON, 
Adj,  Prof.  Mechamcfll  Engineering, 

SchoQl  of  Mints,  N,  K. 

Roll  of  the  Class,  1887. 
Brown,   Denton,   Eilers,  Escobar,   Feam,   Gifford,    Harrington,  Heinze, 
Holtz,  Ives,  Massa,  Oseransky,  Raymond,  Smith,  A.,  Stoughton,  Weekes. 


IV.— REPORT  ON  SUMMER  SCHOOL   IN  PRACTICAL 

GEODESY. 

To  the  President  of  Columbia  College : 

I  haye  the  honor  to  submit  herewith  my  report  on  the 
work  of  the  Summer  School  in  Practical  Geodesy  for  the 
summer  of  1887.  The  class  began  work  on  June  6,  1887, 
at  the  Observatory,  and  continued  Observatory  work  until 
June  27th. 

On  July  1st,  the  class  reported  for  work  to  me  at  Coop- 
erstown,  N.  Y.,  and  remained  there  until  July  21st.  The 
work  accomplished  this  summer  was  similar  to  that  reported 
last  year. 

The  State  Engineer  of  New  York,  Hon.  Elnathan  Sweet, 
loaned  us  a  fine  direction  instrument  belonging  to  the  State 
Survey.  I  was  assisted  by  E.  L.  Stabler  and  L.  M.  Luquer 
in  the  Observatory,  in  the  field  and  in  checking  the  calcu- 
lations.  In  the  last  named  work  R.  L.  Allen  also  aided. 
The  class  at  first  numbered  twenty-one;  but  was  subse- 
quently diminished  by  the  withdrawal  of  four  students. 
Besides  the  Observatory  and  the  field  work,  the  students 
were  required  to  write  memoirs  on  the  following  subjects, 
which  were  assigned  to  them  as  shown  below : 

I. — Western  Union  Time  Sjrstem :  Messrs.  Bartlett  and  Miller. 
II. — The  Standard  Time  Sjrstem  now  in  use  in  the  U.  S.  and  Canada  : 

Messrs.  Koen  and  Schumann. 
III. — Synchronizers  ;  Electric,  Pond's,  Hamblet's,  etc. :  Messrs.  Gardner  and 

Maclay. 
IV. — Sympathetic  Clock  Systems,  Pneumatic,  Electric,  etc.:  Messrs.  Berry 
and  Comstock. 
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V. — Several  modem  methods  of  construction  of  escapements  for  fine  astro- 
nomical clocks ;  compensating  pendulums  ;    barometric  corrections : 
Messrs.  Ellis  and  Herbert. 
VI. — Chronographs  ;  their  construction,  connection  with  clocks,  pens  and 

batteries  ;  also  self-printing  forms:  Messrs.  Lipps  and  Percival. 
VII. — U.  S.  C.  S.  methods  of  comparing  base  bars  with  standards  :  Messrs. 

Parsons  and  VanVolkenburgh. 
VIII. — Automatic  methods  of  recording  meteorological  observations  :  Messrs, 
Murray  and  Stuigis. 
IX. — Machines  for  graduating  circles :   Messrs.  Gould  and  Post. 
X. — Complete  description  (with  drawings*  cross-sections,  etc.)  of  a  direc- 
tion inst.:  Messrs.  Restrepo  and  Tower. 

The  memoirs  handed  in  show  in  many  cases  painstaking 
care  to  get  original  information.  This  was  especially  the 
case  in  memoirs  numbered  (i),  (4),  (6)  and  (7).  One  student 
travelled  nearly  2,000  miles  to  see  the  new  self-printing 
chronograph  by  Professor  Hough  at  Chicago.  Others  went 
to  the  U.  S.  Coast  Survey  office  at  Washington  to  study 
the  comparing  apparatus  on  the  ground. 

I  submit  with  this  report 

(a)  A  copy  of  the  scheme  of  work, 

(b)  Blanks  used  for  calculations  of  observations, 

(c)  Records  of  base  line  measurements  and  their  reduc- 

tions. 

(d)  Records  of  angle  measurements  by  repetitions  and 

by  directions. 

(e)  The  sets  of  calculations  by  each  student  on  the  va- 

rious pieces  of  work  demanded  by  the  scheme. 

(f )  The  memoirs  thus  far  handed  in. 

Respectfully  submitted, 
J.  K.  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy. 


VI.— SUMMER  SCHOOL  IN  CHEMISTRY. 

To  the  President  of  Columbia  College  : 

I  have  the  honor  to  make  the  following  report  with  re- 
gard to  the  Summer  School  in  Chemistry : 
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The  Summer  School  in  Chemistry  was  open  from  the 
15th  of  June  to  the  15th  of  September,  in  charge  of  Henry 
C  Bowen,  Edward  W.  Martin,  and  Herman  T.  Vulte,  Ph.D., 
under  the  general  supervision  of  Professor  P.  deP.  Ricketts. 

Twenty  (20)  students  entered  to  pursue  Qualitative 
Analysis,  two  of  whom  subsequently  pursued  Quantitative 
Analysis. 

Twenty-eight  (28)  entered  to  pursue  Quantitative  Analy- 
sis, beside  the  two  above  mentioned,  making  forty-eight 
(48)  students  in  all  in  attendance. 

Of  these  forty-eight  (48)  students  thirty-two  (32)  were  stu- 
dents  already  in  attendance  in  the  School  of  Mines,  seven 
(7)  were  members  of  the  class  which  graduated  in  June, 
and  nine  (9)  were  special  students  who  had  not  previously 
been  connected  with  the  School. 

The  total  expenses  of  the  Summer  School  amounted  to 
$999.40 ;  the  receipts  were  $730. 

The  work  accomplished  by  the  students  in  the  Summer 
School  was  eminently  satisfactory,  both  to  the  pupils  and 
the  instructors.  It  is  believed  that  had  the  School  been 
properly  advertised  two  or  three  months  in  advance  a  very 
much  larger  number  of  special  students  would  have  availed 
themselves  of  the  opportunities  which  it  offered,  as  we 
frequently  receive  applications  for  this  kind  of  instruction 
from  persons  who  are  engaged  in  teaching  during  the  other 
seasons  of  the  year. 

Very  respectfully, 

C.  F.  Chandler, 

Professor  of  Chemistry. 

Columbia  College,  March  9,  1888. 
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THE  ACTING  PRESIDENTS  REPORT. 


To  THE  Trustees  of  Columbia  College  : 

The  Acting  President  begs  leave  to  present  to  the  Trus- 
tees the  following  statement  of  the  operations  and  condition 
of  the  College  for  the  academic  year  1888-89. 

Owing  to  the  failing  health  of  Dr.  Barnard,  for  so  many 
years  the  able  and  distinguished  President  of  the  College, 
early  in  the  year  1888  the  duties  of  his  office  devolved, 
under  the  statutes,  on  the  Senior  Professor.  From  con- 
tinued and  increasing  infirmity  the  President  felt  con- 
strained to  submit  to  the  Trustees,  at  their  meeting  in 
June  of  that  year,  the  (conditional)  resignation  of  his  high 
office.  "  To  secure  to  him  a  full  measure  of  relief  from  his 
duties  and  responsibilities  as  President  and  Trustee,  the 
Trustees  granted  to  him  leave  of  absence  for  one  year," 
and  formally  constituted  the  Senior  Professor  Acting  presi- 
dent of  the  College,  relieving  him  at  the  same  time  for  the 
coming  year  of  all  professorial  duty. 

After  the  summer  vacation  the  College  reassembled  in 
the  week  preceding  the  first  Monday  of  October  for  the 
examination  and  matriculation  of  students.  The  regular 
exercises  began  promptly  on  the  following  Monday  (October 
1st)  in  all  departments. 

The  work  of  the  College  has  been  carried  on  during  the 
past  year  in  the  several  Schools,  each  devoted  to  its  appro- 
priate subjects  of  instruction,  viz.,  the  Schools  of  Arts,  Law,. 
Mines,   Political    Science,  and   Medicine,  to  which    were 
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added  the  Collegiate  Course  for  Women,  and,  in  connec- 
tion with  the  library,  classes  for  instruction  in  Library 
Economy. 

Attendance. — The  total  number  of  students  in  all  the 
Schools  of  the  College  is  somewhat  less  than  that  of  last 
year.  The  decrease  has  been  in  the  School  of  Medicine, 
where  there  was  an  unusually  large  increase  last  year.  The 
entire  number  for  1888-89  is  seventeen  hundred  and  sixty- 
eight,  while  for  1887-88  it  was  eighteen  hundred  and 
twenty-nine,  as  against  fifteen  hundred  and  seventy  for 
1886-87.  There  has  been  a  slight  increase  in  the  Schools 
of  Arts,  Mines,  and  Political  Science,  and  a  considerable 
increase  in  the  School  of  Law. 

School  of  Arts. — The  number  of  students  in  attendance  in 
the  course  of  the  year  has  been  two  hundred  and  thirty-seven ; 
for  the  previous  year,  two  hundred  and  twenty-eight ;  and 
for  1886-87,  two  hundred  and  thirty.  The  distribution  in 
the  several  classes  is :  Freshmen,  eighty-two  ;  Sophomores, 
sixty-nine ;  Juniors,  fifty ;  and  Seniors,  thirty-six.  Three 
students  have  been  withdrawn  ;  deducting  these  and  thirty- 
four  members  of  the  graduating  class,  there  will  remain  on 
the  rolls  two  hundred,  as  against  one  hundred  and  eighty- 
two  in  last  year's  report.  Forty  students  failed  to  matricu- 
late in  October  last,  while  eight  rejoined  their  classes  or 
were  added  in  the  course  of  the  year.  Some  of  those  who 
fail  to  return  at  the  end  of  the  Junior  year  enter  as  students 
in  t}}e  first  year  of  the  School  of  Political  Science. 

School  of  Mines. — ^The  number  of  regular  students  in  the 
School  of  Mines  for  the  year  has  been  two  hundred  and 
twenty-nine,  for  the  previous  year  two  hundred  and  twenty- 
four,  distributed  as  follows:  In  the  First  Class,  seventy- 
four;  in  the  Second  Class,  fifty;  in  the  Third  Class, 
fifty-one;  and  in  the  Fourth  Class,  fifty-four.  Nine 
students  have  ceased  to  attend.  If,  in  addition  to  these, 
the  whole  Fourth  Class  graduates  at  the  end  of  the 
year,  the  number  remaining  will  be  one  hundred  and  sixty- 
six. 

Besides  the  regular  attendants,  four  Juniors  and  Seniors 
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from  the  School  of  Arts  elected  studies  in  the  School 
of  Mines ;  there  were  in  the  Summer  School  of  Chemis- 
try thirteen,  and  in  the  Summer  School  of  Photography 
four. 

School  of  Political  Science. — It  is  somewhat  difficult  in 
this  School  to  give  exact  numbers  of  the  whole  or  of  the 
separate  classes,  as  most  of  the  students  are  members  of  the 
Law  School,  and  members  of  different  classes  sometimes 
attend  the  same  lectures.  The  total  number  on  the  rolls  is 
sixty-nine,  classified  as  follows:  Students  of  first  year, 
eighteen ;  of  second  year,  thirty-one ;  of  third  year,  five  ; 
and  special,  taking  partial  courses,  fifteen. 

Of  the  sixty-nine  students  enrolled,  forty-one  are  college 
graduates  from  fifteen  institutions,  of  whom  eighteen  are 
from  Columbia,  five  from  College  of  City  of  New  York,  four 
from  Williams,  and  no  more  than  two  from  any  other 
college,  showing  that  by  far  the  greatest  source  of  supply 
of  college  graduates  is  from  Columbia. 

School  of  Law. — The  number  of  students  in  the  School  of 
Law  for  the  present  year  is  four  hundred  and  ninety-two ; 
in  the  Senior  Class  two  hundred  and  forty-four,  and  in  the 
Junior  Class  two  hundred  and  forty-eight.  The  graduating 
class  of  1888  numbered  one  hundred  and  fifty.  Among  the 
students  of  the  School  fifty-two  colleges  are  represented  by 
two  hundred  and  thirty-five  graduates  as  follows :  From 
Columbia,  fifty-two ;  Yale,  twenty-nine ;  College  of  the  City 
of  New  York,  twenty-one ;  Harvard,  twenty-one ;  Williams, 
twelve ;  Princeton,  ten ;  the  others  in  smaller  numbers. 
These  figures  show  that  Columbia  supplies  a  larger  number 
of  students  to  the  Law  School  than  any  other  two  institu- 
tions taken  together. 

School  of  Medicine. — The  number  of  students  in  the 
School  of  Medicine  is  seven  hundred  and  two,  against  eight 
hundred  and  nine  last  year.  The  reason  of  the  diminution 
of  both  applicants  and  admissions  (one  hundred  and  seven) 
was  owing  to  the  establishment  of  an  entrance  examination 
in  English,  Latin,  Arithmetic,  and  Algebra,  and  an  exten- 
sion of  the  time  of  attendance  and  of  the  course  of  study. 
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Of  the  whole  number  (seven  hundred  and  two),  two  hun- 
dred and  thirty-seven  possessed  degrees :  from  Colleges  of 
Arts,  Philosophy,  etc.,  one  hundred  and  ninety-nine;  in 
Medicine,  thirty-eight. 

Collegiate  Course  for  Women  and  Course  in  Library  Econ- 
omy.— In  the  Collegiate  Course  for  Women  there  are  twen- 
ty-five students,  of  whom  three  are  candidates  for  a  full 
degree.  In  the  Course  in  Library  Economy  there  have 
been  in  the  current  year  thirty-two  students,  divided  into 
two  classes. 

Graduate  Department. — In  the  graduate  department  of 
the  School  of  Arts  twenty-eight  students  are  pursuing  the 
graduate  courses  leading  to  the  degree  of  A.M.  and  Ph.D., 
besides  five  in  the  Collegiate  Course  for  Women,  and  in 
that  of  the  School  of  Mines  there  are  nine  (9)  such  students 

SUMMARY. 

School  of  Arts  (undergraduates) 237 

"  **     (graduate  students) 28 

**  **     in  Course  for  Women       ....       26 
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**  *'      (graduate  students) 

•*  *'      (graduate  students  from  School  of  Arts) 

Juniors  and  Seniors  electing  studies  in  School  of  Mines 
Summer  School  in  Chemistry  and  Photography 
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9 
5 

4 
17 


264 


Deduct  17  from  Summer  Schools  and  9  from  College 

School  of  Law 

School  of  Political  Science,  in  the  three  classes        .        .       54 
Special  students 15 


School  of  Medicine 
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69 

702 
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Deduct  for  repetitions  in  Law  and  Political  Science 
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DEGREES  CONFERRED  IN  1887-88. 
In  the  year  ending  June,  1888,  the  following  degrees  were  conferred : 

IN  THE  SCHOOL  OF  ARTS. 

Bachelor  of  Arts 45 

Master  of  Arts 4 

Doctor  of  Philosophy 7 

Doctor  of  Letters  (honorary) i 

—  57 

IN  THE  SCHOOL  OF  MINES. 

Engineer  of  Mines 5 

Civil  Engineer 13 

Metallurgical  Engineer 2 

Bachelor  of  Philosophy 23 

Doctor  of  Philosophy 2 

—  45 

IN  THE  SCHOOL  OF  POLITICAL  SCIENCE. 

Bachelor  of  Arts 3 

Bachelor  of  Philosophy 4 

Master  of  Arts 21 

Doctor  of  Philosophy  .         .         .  ^     .         .  I 

—  29 

IN  THE  SCHOOL  OF  LAW. 

Bachelor  of  Laws 150  150 

IN  THE  COLLEGIATE  COURSE  FOR  WOMEN. 

Bachelor  of  Arts i  i 

IN  THE  SCHOOL  OF  MEDICINE. 

Doctor  of  Medicine  115  115 

Grand  Total 397 

Residences  of  Students. — The  students  from  New  York 
City  and  Brooklyn  are  entered  separately;  those  for  the 
State  of  New  York,  therefore,  are  exclusive  of  these  two 
cities. 
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RESIDENCES  OF  STUDENTS. 


Residence. 


School 

of 
Arts. 


School 

of 
Mines. 


School 

of 
PoLSd. 


School 

of 
Law. 


School 
of  Med- 
icine. 


Gradu- 
ate De- 
paitm't 


Coarse 

for 
Women 


Totals. 


New  York  City... 

Brooklyn 

New  York  State. . . 

New  Jersey 

Alabama 

Arkansas 

Bermuda 

California 

Canada 

Central  America. . 

Colorado 

Connecticut 

Cuba 

Dakota 

Dist.  of  Columbia. 

England 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Italy 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Mtissachusetts 

Michigan 

Minnesota 

Mississippi 

Missoun 

Montana 

Nebraska 

Nevada. 

New  Brunswick. . . 
New  Hampshire . . 
North  Carolina  . . . 

Nova  Scotia 

Ohio 

Oregon 

Pennsylvania 

Porto  Rico 

Rhode  Island 

South  Carolina. . .. 

Sweden 

Tennessee 

Texas 

Turkey 

U.  S.  of  Colombia. 

Utah 

Vermont 

Virginia 

WestViijginia 

Wisconsin 

Totals 


I09 
41 
45 
33 


109 
39 
25 

27 

I 


28 
9 

\ 


213 
64 
77 
49 

2 


4 

I 

I 
12 


208 

49 
121 

89 

2 
2 
I 
7 
3 
8 
I 
45 
4 
2 

3 

I 
4 

7 

I 

I 

3 

I 
2 

3 

I 
22 

2 

7 

I 

3 
3 

I 

3 
8 

5 

I 

7 
6 

14 

I 

19 
2 

I 
3 
7 

I 
I 

I 
8 
I 
5 


21 

5 

5 

2 


15 

4 
4 

I 


703 
211 
286 
209 

5 

2 

I 

12 

5 
8 

3 
69 

7 

2 

5 
I 
I 
6 
3 
17 
3 
5 
I 

7 
3 
6 

5 

4 
29 

3 
10 

I 
8 
4 
3 

I 

3 
10 

7 

I 
18 

8 
23 

I 

24 

2 
I 
4 
8 
I 
2 
I 
4 

10 
z 

II 


237 


229 


69 


492 


702 


37 


26  1792 
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ELECTIVE  AND  REQUIRED  STUDIES.  1 1 

AGES  OF  UNDERGRADUATES. 


Class. 

No. 

in  Class. 

Average  age. 

Oldest. 

Youngest. 

Seniors, 

36 

20\ 

26 

18 

Juniors, 

50 

I9A 

21 

17 

Sophomores, 

69 

18* 

21 

15 

Freshmen, 

82 

171 

22 

15 

237 
Elective  and  Required  Studies, — The  School  of  Arts  or 
undergraduate  department  of  the  College  stands  midway 
between  the  Academy  or  High  School  and  the  University, 
corresponding  pretty  closely  to  the  German  Gymnasium. 
As  the  foundations  are  here  laid  for  the  higher  and  more 
widely  developed  studies  of  the  University,  it  is  considered 
advantageous  in  the  acquisition  of  the  elementary  principles 
on  which  the  higher  education  is  to  rest,  that  the  studies 
should  be  limited  in  number  and  obligatory,  that  the 
student  may  learn  multutn  non  multa.  In  carrying  this 
principle  into  practice,  the  studies  of  the  Freshman  and 
Sophomore  classes  are  all  obligatory,  and  those  of  the 
Junior  class  in  great  part.  As  the  Senior  class  is  composed 
in  part  of  those  who  close  their  academic  life  with  the  attain- 
ment of  the  B.A.  degree,  and  in  part  of  those  who  intend 
to  prosecute  their  studies  still  further  and  to  enter  upon  a 
professional  or  university  course,  a  larger  selection  is 
allowed  and  the  studies  of  that  year  have  been  made 
elective.  On  this  as  on  many  other  points  of  college  edu- 
cation there  are  wide  differences  of  opinion.  The  spirit  of 
Columbia  is  conservative,  and  the  Faculty,  after  careful 
consideration,  has  advised  that  for  the  higher  and  wider 
career  of  the  University  a  system  of  elective  courses  judi- 
ciously selected  in  the  Senior  year,  would  be  more  profitable 
to  the  student  than  unrestricted  elective  studies.  For  the 
present,  the  studies  of  the  Senior  year  are  entirely  elective. 
In  the  Junior  year,  Greek,  two  hours ;  Latin,  two  hours ; 
English,  three  hours;  History  and  Political  Economy,  two 
hours ;  and  Logic  and  Psychology,  one  hour  per  week  are 
required  studies.  Certain  studies  therefore  are  elective  by 
both  Seniors  and  Juniors,  others  by  Seniors  only.  The 
following  has  been  the  election  for  the  current  year : 
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STUDIES  ELECTIVE  BY  SENIORS  ONLY. 

Number  in  Class 36 

English             II 

Astronomy 21 

Philosophy 20 

Ethics                13 

Chemistry 13 

Political  Economy 23 

Constitutional  History  of  Europe 7 

Constitutional  History  of  England 9 

Geology 6 

Anglo-Saxon 3 

Practical  Astronomy i 

Icelandic I 

Hebrew            3 


STUDIES  ELECTIVE  BY  BOTH  JUNIORS  AND  SENIORS. 


Number  in  Class 
Greek 
Latin 

Mathematics 
Physics  . 
Botany  . 
French  . 
German  . 
Spanish   . 


Seniors. 

Juniors. 

Total, 

36 

50 

86 

6 

3* 

9 

II 

8* 

19 

5 

10 

15 

19 

29 

48 

10 

18 

28 

9 

23 

32 

II 

15 

26 

7 

8 

15 

One  modern  language  is  required  in  the  Freshman  and 
Sophomore  classes ;  but  each  student  is  at  liberty  to  elect 
French,  German,  Italian,  or  Spanish. 

MODERN  LANGUAGES  ELECTIVE  BY  SOPHOMORES  AND  FRESHMEN. 


Sophomores. 

Freshmen. 

Total 

Number  in  Class 

.        69 

82 

151 

French    . 

32 

48 

80 

German  . 

32 

24 

56 

Italian     . 

0 

I 

I 

Spanish  . 

3 

4 

7 

Specials,  electing  none 

2 

5 

7 

*  In  the  Junior  Class  Latin  and  Greek  are  required  for  two  hours  per  week 
each  throughout  the  year ;  in  addition  there  is  one  hour  elective  in  each  of  these 
languages. 
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TOTAL  NUMBER  IN  ALL  THE  CLASSES  ELECTING  MODERN  LANGUAGES. 

Total  number  of  students 237 

Number  electing  French 112 

"            "        German 82 

**            **        Spanish 22 

Italian I 

Lenten  Lectures. — As  in  previous  years  application  was 
made  by  committees  from  the  several  classes  for  permission 
to  invite  prominent  clergymen  to  deliver  weekly  lectures  to 
the  students  in  the  College  Chapel  during  the  season  of 
Lent.  The  good  effect  of  the  course  of  the  previous  year 
had  been  shown  in  the  manifest  interest  and  the  full  and 
punctual  attendance  of  the  great  body  of  the  undergradu- 
ates. Permission  was  therefore  readily  given,  and  the 
course  this  year  was  opened  by  the  Bishop  of  the  Diocese. 
In  the  following  weeks  brief  addresses  were  made  by  the 
Rev.  Richard  D.  Harlan,  Rev.  H.  Y.  Satterlee,  D.D.,  Rev. 
Dr.  R.  R.  Meredith,  Rev.  Dr.  John  Hall,  Rev.  David  H. 
Greer,  D.D.,  and  the  Rev.  Henry  A.  Adams. 

Free  Public  Lectures. — By  lectures  and  addresses  in  the 
College  buildings,  before  various  literary  and  scientific  asso- 
ciations, the  College  is  becoming  a  centre  of  attraction  in 
many  directions.  Besides  these,  the  Trustees  have  provided 
a  course  of  free  public  lectures  in  the  large  room  of  the  Law 
School  every  Saturday  morning  throughout  the  winter  and 
spring.  These  lectures  have  been  delivered  partly  by  Pro- 
fessors and  Instructors  of  the  College,  and  partly  by 
volunteers  from  without,  and  have  proved  very  attractive  : 
the  room  has  always  been  well  filled,  and  sometimes  has 
proved  insufficient  to  accommodate  comfortably  all  who 
sought  admission.  The  course  extended  from  November 
17,  1888,  to  April  27,  1889,  and  has  included  a  great  variety 
of  subjects, — literary,  scientific,  historical,  and  philosophical. 
The  difficulty  of  accommodating  all  who  attend  emphasizes 
our  great  need — a  lecture-hall  of  sufficient  size  to  accommo- 
date at  least  five  hundred,  or  better  still  one  thousand.  It 
seems  desirable  that  all  public  exercises,  the  Commence- 
ments as  well  as  public  lectures,  given  by  the  authority  and 
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under  the  sanction  of  the  College  government,  should  be  in 
the  buildings  of  the  College. 

Attendance^  Scholarships  Discipline. — The  attendance  of 
the  students  of  the  undergraduate  classes  upon  lectures  and 
recitations  for  the  part  of  the  year  thus  far  completed  has 
been  in  the  main  satisfactory,  and  not  many  instances  have 
occurred  of  absences  exceeding  the  permissible  limit.  These 
have  usually  been  caused  by  sickness,  or  detention  on  trains 
where  students  reside  out  of  the  city.  The  cases  of  stu- 
dents asking  permission  to  leave  the  grounds  during  college 
hours  have  been  fewer  than  in  the  corresponding  period  of 
last  year. 

There  has  been  a  marked  improvement  in  the  attendance 
of  the  professors  and  tutors  at  chapel  exercises,  and  of 
the  instructors  in  all  the  departments  at  the  examinations, 
and  especially  at  the  concluding  examination. 

In  previous  years  the  standing  of  the  students  of  the 
several  classes  was  indicated  by  a  system  of  marks,  from  5 
or  6  as  a  minimum  to  10  as  a  maximum.  The  attempt  to 
indicate  scholarship  by  any  relations  of  numbers  was  often 
complained  of  as  fallacious,  and  the  Faculty  finally  abolished 
the  marking  system.  No  substitute  denoting  grades  of 
scholarship  for  entire  classes  was  adopted,  but  at  each  ex- 
amination the  members  of  the  several  classes  were  reported 
as  proficient  or  deficient. 

Sufficient  time  has  not  yet  elapsed  to  determine  whether 
this  change  will  prove  a  benefit,  as  the  returns  for  the  year 
are  not  yet  complete. 

The  conduct  of  the  students  in  the  lecture-rooms  and 
halls  has  been  orderly  and  becoming,  and  no  act  of  discipline 
has  been  necessary  throughout  the  year. 

The  details  of  the  courses  of  study  and  of  the  amount 
accomplished  in  the  several  departments  are  given  in  the 
accompanying  reports  of  the  heads  of  departments. 

The  School  of  Mines. — The  attendance  of  the  students  and 
their  devotion  to  the  work  of  the  several  courses  have  been 
satisfactory.  As  in  the  previous  year,  there  have  been 
seven  parallel  courses  of  instruction,  accompanied  by  work 
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in  the  several  laboratories;  and  in  addition  the  regular 
summer  schools  of  Practical  Mining,  Surveying,  Mechanical 
Engineering,  Practical  Geodesy,  and  Chemistry  have  been 
continued.  A  Summer  School  of  Photography  was  added 
as  an  experiment  for  the  current  year,  but  the  attendance 
on  it  did  not  seem  to  warrant  its  continuance.  The  reports 
of  the  work  accomplished  in  these  summer  schools  are  given 
in  full  by  the  professors  conducting  them  in  the  Appendix, 
and  the  details  of  the  studies  of  the  regular  classes  will  also 
be  appended  in  the  separate  reports  of  the  professors. 
The  following  is  the  distribution  in  the  several  courses : 


First 

Second 

Third 

Fourth 

Class. 

Class. 

CUss. 

Class.   Toua. 

Mining  Engineering 

15 

6 

7 

13         41 

Civil  Engineering   .... 

23 

23 

15 

21          82 

Metallurgy 

I 

a 

5 

0         8 

Geology  and  Palaeontology 

I 

0 

0 

I             2 

Analytical  and  Applied  Chemistry  . 

17 

6 

6 

6        35 

Architecture 

17 

13 

18 

13        61 

229 

The  Law  School  seems  to  retain  its  place  in  public  estima^ 
tion,  as  the  numbers  for  the  present  year  indicate  an 
increase  over  those  for  the  last,  the  present  attendance 
being,  in  the  Senior  Class,  two  hundred  and  forty-eight,  and 
in  the  Junior  Class  two  hundred  and  forty-four.  The  War- 
den reports  that  the  attendance  of  the  students  and  their 
devotion  to  the  studies  assigned  to  them  by  the  statutes 
have  been  highly  satisfactory.  The  general  condition  of  the 
School  and  the  course  of  study  in  the  several  departments 
will  be  found  detailed  in  the  report  of  the  Warden  in 
the  Appendix. 

The  School  of  Political  Science. — The  studies  of  this  School 
are  partly  combined  with  those  of  the  Senior  Class  of  the 
School  of  Arts,  and  in  part  with  those  of  the  Law  School ; 
students  of  the  School  of  Arts  being  allowed,  at  the  close 
of  the  Junior  year,  to  enter  the  first  year  of  the  School,  and 
thereby  also  to  become  members  of  the  first  year  of  the 
School  of  Law.  This  arrangement  enables  a  student  on 
receiving  his  degree  of  B.A.  to  have  completed  the  first 
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year  of  his  law  course.  It  also  permits  a  student  who  has  the 
degree  of  B.A.  from  this  or  other  college  of  equal  standing 
to  obtain  the  degree  of  M.  A.  at  the  end  of  the  second  year. 

The  aid  afforded  by  the  Academy  of  Political  Science, 
composed  of  professors  and  graduates  of  the  School,  and  by 
the  Political  Science  Quarterly,  under  the  direction  and 
editorship  of  its  officers  will  be  given  in  the  special  report 
of  the  Senior  Professor  in  the  Appendix. 

School  of  Medicine. — The  year  now  passing  has  been  a 
successful  one,  although  there  has  been  a  considerable 
diminution  in  the  number  of  students.  This  seeming  loss 
may  be  considered  a  positive  gain,  for  the  course  of  study 
in  the  School  and  the  requirements  are  placed  on  a  higher 
plane.  The  changes  now  made  or  in  contemplation  are  an 
examination  for  admission,  a  considerable  increase  of  the 
school  year,  and  the  addition  of  a  third  year  to  the  course. 
The  consequent  introduction  of  new  courses  made  possible, 
the  greater  length  of  the  lecture  season,  and  the  modifica- 
tion of  the  previous  curriculum,  give  promise  of  a  great 
advance  in  medical  education.  The  various  changes  and 
modifications  are  given  in  full  in  the  statement  of  the  Sec- 
retary of  the  Faculty  of  Medicine  appended  to  this  report. 

The  Collegiate  Course  for  Women. — This  course,  estab- 
lished in  1883,  to  meet  an  apparent  public  demand  for  the 
higher  and  better  education  of  young  women,  has  not  in  its 
present  form  proved  successful.  The  College  provided 
examinations,  but  required  that  preparation  be  made  else- 
where. The  women  students  desired  instruction  rather 
than  examination.  Accordingly,  after  an  experience  of  five 
years,  it  has  been  decided  bythe  Trustees  to  discontinue  the 
Collegiate  Course  for  Women  in  its  present  form,  and  to 
approve  the  establishment  of  an  associate  but  separate 
School,  under  the  name  of  Barnard  College,  in  which  the 
instruction  shall  or  may  be  given  by  the  professors  of  the 
College,  under  certain  regulations  and  restrictions.  This 
course  will  therefore  be  discontinued  at  the  close  of  the 
present  year,  except  for  those  who  have  already  completed 
a  part  of  the  prescribed  studies. 
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The  Scftool  of  Library  Economy. --In  1884  the  Trustees 
established,  in  connection  with  the  College,  a  School  in 
which  instruction  might  be  given  in  the  principles  of  library 
management,  and  in  which  learners  might  qualify  them- 
selves as  professional  librarians;  the  School. was  opened  in 
October,  1886,  and  placed  under  the  supervision  of  the 
Library  Committee.  The  Chief  Librarian  was  appointed 
director,  and  instruction  was  given  by  him  and  by  some 
of  the  library  assistants.  But  this  task  fell  heavily  upon 
those  engaged  in  the  ordinary  library  work  and  interfered 
greatly  with  their  regular  duties.  Experience  showed  that 
the  continuance  of  the  School  required  an  entire  reorgani- 
zation which  should  place  it  in  the  charge  of  instructors  not 
engaged  in  the  routine  duty  of  the  library.  On  the  resigna- 
tion of  the  Chief  Librarian  at  the  beginning  of  the  year,  the 
School  was  placed  under  the  directorship  of  the  Acting 
President  for  the  remainder  of  the  current  year,  and  an 
arrangement  was  made  with  the  Regents  of  the  University, 
by  which  the  School  was  transferred  to  the  State  library 
under  their  charge,  on  the  first  of  April. 

The  Library. — By  the  steady  addition  of  valuable  works 
in  every  department  of  literature  and  science  under  the 
direction  of  the  Professors,  the  library  is  constantly  becom- 
ing a  more  useful  and  necessary  factor  in  College  and 
University  work.  Through  the  liberal  provision  made  by 
the  Trustees,  numerous  and  valuable  books  and  sets  of 
books  have  been  added  the  present  year,  and  still  larger 
additions  will  be  made  in  the  following  year.  During  the 
ten  months  to  May  ist,  by  purchase  and  exchange  5,627 
volumes  have  been  added,  and  by  gift,  1,858.  In  the  same 
period  1,189  pamphlets  ^^^^  given  and  312  bought.  Among 
the  more  important  gifts  may  be  mentioned  an  interesting 
collection  on  Mary,  Queen  of  Scots,  by  Gen.  J.  W.  De 
Peyster,  and  a  large  collection  of  works  on  theology,  in  the 
Dutch  language,  by  T.  F.  C.  Demarest,  Esq.  Accommoda- 
tion has  been  provided  for  a  greater  number  of  readers  by 
the  additional  seats  and  tables  in  the  elevated  reading, 
rooms.    The  additional  shelving  ordered  this  year  will  pro- 
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vide  for  the  books  now  received  and  awaiting  shelf-room. 
But  the  larger  additions  of  the  coming  year  will  again  demand 
further  provision  for  their  accommodation.  As  the  library 
is  opened  to  the  public,  who  use  it  liberally,  and  as  in  the 
extension  of  the  hours  of  recitation  and  lecture  over  the  day 
the  students  will  more  frequently  assemble  there  to  pursue 
their  studies  in  the  intervals,  more  seats  and  tables  will  be 
required. 

The  following  table  shows  the  number  of  readers  using 
the  library  from  July,  1888,  to  May,  1889 : 


1888. 


1889. 


July     .      . 

1,108 

January 

5.688 

August    . 

705 

February     . 

7.624 

September 

1,195 

March 

8,503 

October  . 

7.463 

April 

.        6.695 

November 

8,092 

December 

4,400 

At  the  beginning  of  the  present  year,  Melvil  Dewey, 
Chief  Librarian,  resigned  his  office,  and  George  H.  Baker, 
formerly  Assistant  Librarian,  was  elected  by  the  Trustees 
Librarian  of  Columbia  College. 

To  give  information  in  regard  to  new  books  received  in 
the  library,  a  monthly  bulletin  of  additions  made  by  both 
purchase  and  gift  is  printed. 

The  list  of  the  additions  to  the  library,  the  use  of  books 
in  and  drawn  from  it,  and  the  details  of  the  work  done,  will 
be  given  in  full  in  the  report  of  the  Librarian. 


As  a  Committee  of  the  Trustees  has  under  consideration 
the  elevation  and  expansion  of  the  whole  course  of  study 
in  the  College  and  University,  a  simple  statement  of  the 
operations  and  condition  of  the  College  and  its  Schools  for 
the  past  year  has  been  given,  without  extended  suggestions 
of  changes  or  enlargements. 
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Officers  of  the  College — Appointments^  Changes^  Renewals  : 

L.  H.  Jacoby  was  appointed  Assistant  to  the  Professor  of 
Geodesy  and  Practical  Astronomy,  to  serve  from  October 
I,  1888. 

Mr.  Wm.  G.  Baker  and  Dr.  F.  G.  Wiechmann  appointed 
examiners  for  admission  to  the  School  of  Mines  for  subjects 
not  taught  in  the  School. 

Francis  M.  Simonds  appointed  Fellow  in  Assaying  in 
place  of  A.  L.  Beebe,  resigned. 

The  leave  of  absence  granted  to  Dr.  A.  V.  W.  Jackson, 
Assistant  in  English,  was  extended  to  February  i,  1889,  ^^ 
which  time  he  returned  to  College  and  resumed  his  duties. 

Messrs.  Thomas  Ewing,  Jr.,  W.  A.  Dunning,  Thomas  S. 
Fiske,  Edward  L.  Stabler,  Percy  F.  Hall,  D.  K.  Dodge,  and 
E.  A.  Wasson,  Fellows  of  the  College,  whose  terms  of  ser- 
vice expired  in  July,  1888,  were  reappointed  for  another  year, 

N.  E.  Crosby  was  appointed  Honorary  Fellow  in  Greek. 

Hampton  D.  Ewing,  of  the  class  of  1888,  was  appointed 
Prize  Fellow  in  Science. 

Clarence  H.  Young,  of  the  same  class,  was  appointed 
Prize  Fellow  in  Letters. 

The  Tutorship  in  Mathematics  in  the  School  of  Arts, 
which  had  been  in  abeyance  since  the  autumn  of  1884,  was 
revived,  and  Thomas  S.  Fiske  was  appointed  to  the  ofHce 
for  one  year  from  July  1,  1888,  his  reappointment  as  Fellow 
in  the  same  department  having  been  reconsidered,  and  the 
appointment  not  made. 

Nelson  G.  McCrea  was  appointed  Tutorial  Fellow  in 
Latin,  in  place  of  Mr.  Short,  whose  term  of  office  had 
expired,  to  hold  office  for  one  year  from  July  i,  1888. 

At  the  end  of  September  Professor  Merriam,  who  had 
been  absent  on  leave  in  Greece,  returned  to  duty. 

The  following  Instructors  in  the  School  of  Mines,  whose 
terms  of  service  expired  July,  1888,  were  reappointed  to 
hold  their  respective  offices  for  the  term  of  one  year : 

Alexis  A.  Julien,  Instructor  in  Biology  and  Microscopy. 

James  L.  Greenleaf,  Instructor  in  Engineering  and 
Drawing. 
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Charles  E.  Colby,  Instructor  in  Organic  Chemistry. 

Ferdinand  G.  Wiechmann,  Instructor  in  Chemical  Phil- 
osophy  and  Chemical  Physics. 

Ira  H.  Woolson,  Assistant  in  Drawing. 

Henry  C.  Bowen,  Fellow,  Assistant  in  Quantitative 
Analysis. 

Herman  T.  Vult6,  Fellow,  Assistant  in  Qualitative 
Analysis. 

Frederick  J.  H.  Merrill,  Fellow  in  Geology. 

William  H.  Stuart,  Fellow  in  Engineering. 

John  L.  Northrup,  Fellow  in  Geology. 

Lea  McL.  Luquer,  Fellow  in  Mineralogy. 

Alfred  D.  F.  Hamlin  and  F.  D.  Sherman  were  appointed 
Instructors  in  Architecture,  to  hold  office  for  one  year. 

Frank  D.  Dodge  was  appointed  Fellow  in  Chemistry 
to  assist  in  the  Organic  Laboratory,  to  serve  for  one  year 
from  July  I,  1888. 

In  the  School  of  Political  Science  Dr.  A.  C.  Bernheim  was  ap- 
pointed Prize  Lecturer  in  place  of  Dr.  Edwin  R.  A.  Seligman. 

Mr.  John  D.  Prince  was  appointed  delegate  on  the  expe- 
dition to  Babylonia,  under  the  auspices  of  the  University 
of  Pennsylvania. 

Mr.  Charles  Sears  Baldwin  was  appointed  a  Fellow  to 
assist  in  the  Department  of  English. 

Two  vacancies  in  the  Mathematical  Department  occa- 
sioned by  the  resignation  of  E.  L.  Stabler,  Fellow,  and  the 
expiration  of  the  term  of  service  of  Maurice  G.  Gennert, 
were  filled  by  the  appointment  of  Percy  F.  Hall  and  James 
Maclay,  as  Fellows  for  the  term  of  one  year. 

The  appointment  of  C.  B.  Lara  way  as  Assistant  in  Natural 
History  was  discontinued  from  October  ist,  and  Dr.  H. 
Hensoldt  was  appointed  to  the  position  thus  vacated,  to 
hold  office  for  one  year. 

Philo  Perry  Safford,  a  member  of  the  graduating  class  of 
the  Law  School,  was  appointed  Prize  Tutor  in  the  place  of 
Robert  D.  Petty,  whose  term  of  office  expired  in  June, 
1888.  Mr.  Petty  was  subsequently  appointed  Instructor  in 
the  Law  School  for  the  current  year. 
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The  offer  of  Mr.  Morawetz  to  deliver  lectures  before  the 
Senior  Class  of  the  Law  School  upon  the  law  of  Private 
Corporations  was  accepted. 

Dr.  Harry  Thurston  Peck,  who  had  been  discharging  the 
duties  of  the  Professor  of  Latin  since  Dr.  Short's  death, 
was  elected  Professor  of  Latin. 

James  C.  Egbert  was  appointed  Tutor  in  Latin. 

B.  D.  Woodward  of  the  class  of  1888,  was  appointed  Prize 
Fellow  in  Science  in  place  of  G.  H.  Oilman,  resigned. 

Professor  Benjamin  F.  Lee  was  reappointed  Professor  of 
Real  Estate  and  Equity  Jurisprudence  in  the  School  of 
Law  for  the  current  year. 

Edward  D.  Perry,  Tutor  in  Greek  and  Instructor  in  San- 
skrit, William  H.  Carpenter,  Instructor  in  the  German  and 
Scandinavian  Languages,  and  Guillaume  A.  Scribner,  In- 
structor in  French,  were  reappointed,  the  two  former  to 
hold  oiHce  during  the  pleasure  of  the  Board,  the  latter  for 
the  academic  year. 

Archibald  Alexander,  Ph.D.,  whose  health  had  been 
failing  for  some  time,  resigned  at  the  beginning  of 
1889  the  Professorship  of  Philosophy,  Ethics,  and  Psy- 
chology. 

An  Adjunct  Professorship  of  Philosophy,  Ethics,  and 
Psychology  was  established,  and  Nicholas  Murray  Butler 
was  elected  Adjunct  Professor. 

Melvil  Dewey,  Chief  Librarian,  resigned  his  office  at  the 
beginning  of  this  year. 

H.  D.  Ewing,  Prize  Fellow  in  Science,  was  transferred 
from  the  Department  of  Physics  to  the  Department  of 
Mathematics  and  Astronomy. 

Alexander  F.  Parker,  class  of  1888,  was  appointed  Assist- 
ant in  Physics  in  place  of  W.  W.  Share,  who  resigned  his 
position  in  February. 

Mr.  Woodward,  assigned  temporarily  to  the  Department 
of  Physics. 

Prof.  George  Chase  was  reappointed  Professor  of  Criminal 
Law,  Torts,  and  Procedure,  to  hold  office  during  the 
pleasure  of  the  Board. 
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Reginald  Gordon  was  appointed  Tutorial  Fellow  in 
Physics  in  place  of  A.  F,  Parker,  resigned. 

F.  J.  H.  Merrill  was  appointed  Fellow  in  Geology  in 
place  of  Thomas  S.  Perkins,  resigned. 


This  record  of  the  year's  changes  within  the  College  can- 
not be  closed  without  special  reference  to  the  sad  losses  it 
has  been  called  upon  to  sustain  in  the  death,  April  27,  1889, 
of  the  venerable  and  honored  President  of  the  institution, 
Dr.  F.  A.  P.  Barnard,  full  of  years  and  honors ;  and  in  that 
of  the  distinguished  President  of  the  Medical  School,  Dr. 
John  C.  Dalton,  who  died  February  12,  1889. 

On  the  nth  of  February,  1889,  ^^^  ^^v.  H.  I.  Schmidt, 
D.D.,  was  also  removed  by  death,  who,  although  not  in  the 
performance  of  active  duty,  for  his  long  and  useful  service 
in  the  College  had  been  made  Emeritus  Professor  of  the 
German  Language  and  Literature. 

Henry  Drisler, 

Acting  President. 
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SCHOOL  OF  ARTS. 


NUMBER   OF   STUDENTS   FROM    1864  TO    1889. 

For  the  year  1865-6 149 

1866-7 140 

1867-8 144 

1868-9 147 

1869-70. ...129 

1870-1 120 

187 1-2 117 

1872-3 123 

1873-4 127 

1874-S 151 

1875-6 172 

1876-7 190 

1877-8 227 

1878-9 246 

1879-80 278 

1880-1 285 

1881-2 295 

1882-3 281  ; 


1883-4 264; 

1884-5 257; 

1885-6 241  ; 

1886-7 230  ; 

1887-8 228  ; 

1888-9 237; 


Graduate 
students    4. 
20  ; 


18; 

19; 

22  ; 

33 ; 

28; +5 


Women     6. 

7 


13 
19 
28 
26. 
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SCHOOL  OF  MINES. 


NUMBER  OF 

STUDENTS 

FROM    I 

864   TO    li 

J89. 

Graduate 

Regular, 

Special. 

Total, 

Students. 

For  the  year  1864-5 

29 

a      t 

'      1865-6 

54 

39 

93 

t<      ( 

'      1866-7 

70 

51 

121 

U         I 

'      1867-8 

65 

60 

125 

Ci        1 

'      1868-9 

71 

24 

95 

t<      ( 

'      1869-70 

49 

25 

74 

t(      < 

*      1870-1 

S3 

44 

97 

t<      < 

'      1871-2 

56 

61 

T17 

i(      < 

*      1872-3 

97 

39 

136 

ti      < 

'      1873-4 

140 

25 

165 

it      i 

'      1874-5 

182 

23 

205 

It      t 

*       1875-6 

199 

28 

227 

ft      t 

'      1876-7 

209 

20 

229 

it      i 

'      1877-8 

231 

16 

247 

it      t 

'      1878-9 

222 

26 

248 

i      i 

*      1879-80 

239 

40 

279 

i      » 

*      1880-I 

246 

246 

(      t 

*       188 1-2 

271 

271 

3 
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APPENDIX  A. 

REPORTS  ON  THE  COURSE  OF  INSTRUCTION  IN 
THE  SCHOOL  OF  ARTS. 


DEPARTMENT  OF  GREEK, 

To  Professor  H.  Drisler^  Acting  President : 

I  have  the  honor  to  make  the  following  report  of  work  done  in  the  depart- 
ment of  Greek  during  the  past  collegiate  year  : 

The  instruction  of  the  Freshman  Class  was  conducted  duri'ng  eight  hours  of 
the  week  by  Mr.  M.  L.  Earle,  Fellow  of  the  College.  The  sixth,  seventh, 
and  eighth  books  of  the  Odyssey  were  minutely  studied  during  the  first  session, 
and  the  class  was  repeatedly  exercised  in  the  rhythmical  reading  of  Homeric 
verse  and  in  putting  mto  proper  metrical  form  Homeric  verses  given  in  con- 
fused order.  The  sixth  book  of  Herodotus  was  the  subject  of  the  second  ses- 
sion, the  reading  being  done  with  great  care  at  the  outset,  with  attention  to  the 
dialectic  forms  and  the  style  ;  afterwards  it  was  made  more  rapid  in  order  that 
the  whole  book  might  be  completed  by  the  close  of  the  session. 

Mr.  Earle  has  also  conducted,  during  a  portion  of  the  year,  a  course  in 
Modern  Greek  for  volunteers,  and  hopes  to  continue  it  another  year. 

Dr.  Perry  has  taken  the  Freshman  Class,  in  two  sections,  once  a  week, 
throughout  the  year,  giving  them  a  course  of  Greek  syntax  and  prose  composi- 
tion, using  the  Hadley- Allen  Grammar  in  part,  and  in  part  a  series  of  sentences 
based  on  the  fifth  book  of  the  Anabasis, 

The  work  of  the  Sophomore  Class  has  also  been  under  Dr.  Perry's  charge. 
The  class  read  the  Medea  of  Euripides  during  the  first  session,  and  was  exer- 
cised in  the  scanning  of  iambic  and  anapaestic  verse.  At  the  end  of  the  term 
abo'.it  three  quarters  of  the  class  met  Dr.  Perry  by  invitation,  two  afternoons, 
for  the  rapid  translation  of  the  entire  play.  During  six  weeks  of  this  session 
the  class  received  instruction  in  Greek  composition,  one  hour  per  week,  with 
Boise's  Exercises  in  Greek  Syntax  as  text-book.  In  the  second  session  the  more 
important  parts  of  books  six  and  seven  of  Thucydides  were  read,  the  selections 
forming  a  continuous  narrative,  and  covering  about  one  hundred  pages.  In 
April  a  volunteer  class  was  formed  for  reading,  mainly  at  sight,  Plutarch's  Life 
of  Nicias.  Five  students  engaged  in  this  exercise,  and  have  done  commendable 
work.  These  were  Sophomores.  Mr.  Young,  Fellow  of  the  College,  has  also 
read  nearly  the  whole  year  with  some  volunteers  of  the  Freshman  Class,  devot- 
ing; one  hour  a  week  to  it.  Several  books  of  the  Odyssey  were  read  with  much 
spirit  and  faithfulness. 

During  your  performance  of  the  duties  of  Acting  President  of  the  College, 
the  instruction  of  the  higher  classes  has  devolved  upon  me. 

The  Junior  Class  read  the  CEdipus  lyrannus  of  Sophocles  and  the  Pr^ 
tagoras  of  Plato  in  the  regular  course.  The  elective  section  read  the  CUmds  of 
Aristophanes  and  a  numb^sr  of  the  Dialogues  of  Lucian. 
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The  Seniors  in  the  elective  section  of  two  hours  a  week  read  nearly  all  the 
Olympic  Odes  of  Pindar,  and  the  fourth  Pythian ^  during  the  first  session,  and 
the  De  Corona  of  Demosthenes  the  second.  Another  elective  section,  one  hour 
a  week,  read  the  Orations  of  Lysias  the  first  session,  and  the  Aleestis  and 
Medea  of  Euripides  during  the  second.  A  third  elective  section,  one  hour  per 
week,  read  the  Acts  of  the  Apostles  and  the  Gospels  of  St.  Luke  and  St.  John. 
This  section  was  composed  partly  of  Seniors  and  partly  of  Graduates. 

In  the  Graduate  Department^  two  hours  a  week  were  devoted  to  the  Oresteia^ 
the  Prometheus y  and  the  Persa  of  iGschylus,  one  hour  to  Inscriptions. 

AH  the  work  has  been  supplemented  by  lectures  upon  the  subjects  treated, 
and  by  illustration  of  persons,  scenes,  and  objects,  by  means  of  photographs 
and  the  plates  of  Baumeister's  Denkmaler,  so  that  the  art  and  the  monuments 
should  add  their  pictorial  help  to  the  comprehension  of  the  texts.  While 
abroad  last  year  I  gathered  photographs  on  the  Continent  and  in  the  East 
especially  for  this  purpose,  and  they  afford  a  never-failing  source  to  draw  from. 
In  the  work  upon  epigraphy.  Hicks'  Manual  was  made  the  basis  of  work  for 
the  student,  but  was  freely  illustrated  from  other  sources,  especially  from  a  large 
number  of  paper  impressions  of  inscriptions  made  in  Athens  and  the  rest  of 
Greece,  and  in  the  museums  abroad,  forming  a  complete  series  of  typical  speci- 
mens of  Attic  orthography  from  the  earliest  to  the  latest  times,  and  examples 
from  most  of  the  other  alphabets  of  HeUas.  These  are  made  the  means  of  a 
minute  and  accurate  study  of  the  monuments,  and  are  in  many  ways  more  con- 
venient and  helpful  than  the  stones  themselves,  in  their  present  resting-places. 
They  serve  continually  to  correct  the  so-called  fa&«imiles,  and  lead  the  student 
to  a  proper  estimate  of  the  characteristics  of  each  period,  and  the  proper  means 
of  fixing  the  date  of  an  inscription,  and  to  note  how  the  changing  style  of  liter- 
ature and  art  in  the  descending  centuries  finds  its  reflection  in  the  forms  of  the 
letters  and  general  aspect  of  the  inscription. 

Yours  truly, 

A.  C.  Merriah. 
Adjunct  Professor  of  Greek, 


DEPARTMENT  OF  LATIN, 

To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  report  of  the  work  of  the  department 
of  Latin  for  the  collie  year  now  ending. 

(i)  Graduates,  Five  graduates  have  been  engaged  in  advanced  study  during 
the  year.  The  work  of  both  terms  was  based  upon  the  interpretation  of  two 
authors,  Suetonius  and  Aulus  Gellius.  Of  the  Lives  of  the  former,  three  books 
were  read  with  careful  attention  to  the  language  and  style,  and  with  reference 
throughout  to  the  parallel  narratives  of  other  historical  writers  both  Greek  and 
Latin,  especially  to  Tacitus,  Valerius  Maximus,  Velleius  Paterculus,  Plutarch, 
and  Dion  Cassius.  Of  the  Noctes  Atticce  of  Gellius,  all  the  chapters  relating  to 
questions  of  etymology,  lexicography,  and  general  philology  were  read, — ^in  all, 
forty-one  chapters.  In  addition  to  these,  the  class  read  privately  the  whole  of 
the  first  and  fifth  books,  which  contain  forty-seven  chapters,  and  also  referred 
continually  to  the  parallel  passages  of  the  Saturnalia  of  Macrobius.  The  philo- 
logical questions  connected  with  the  text  were  fully  discussed  in  the  light  of 
modem  research  ;  and  the  class  also  considered  and  criticised  the  various  read- 
ings of  the  MSS.  as  well  as  the  conjectural  emendations  of  J.  Gronovius, 
Carrio,  and  Hertz.  Lectures  were  occasionally  given  upon  subjects  relating  to 
the  work  of  the  year ;  and  the  members  of  the  class  were  required  to  prepare 
and  submit  for  criticism  an  original  commentary  on  specified  portions  of  the 
text,  with  a  view  to  familiarizing  themselves  with  the  apparatus  criticus  of  a 
classic  author. 
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(2)  Senior  Class.  Nine  members  of  the  Senior  Class  elected  a  course  of  two 
hours  per  week  in  Latin.  During  the  first  term  they  read  with  the  undersigned 
the  whole  of  the  Captivi  of  Plautus,  paying  careful  attention  to  the  archaic  forms 
and  the  Plautine  prosody.  In  the  second  term,  this  section  read  the  whole  of 
the  second  book  of  Cicero  De  Natura  Deorum,  Three  members  of  the  class 
elected  a  third  hour  of  Latin  for  rapid  reading.  During  the  first  term,  the 
whole  of  the  Mostellaria  of  Plautus  and  all  of  Ramsav's  selections  from  Ovid 
were  read  ;  and  during  the  second  term,  three  books  of  the  epigrams  of  Martial, 
iucluding  the  Liber  Speetaculorum^  in  all  two  hundred  and  fifty-three  epigrams. 
Six  members  of  the  class  elected  a  fourth  hour  of  Latin  in  the  second  term,  for 
the  study  of  Roman  Antiquities.  To  this  section  the  undersigned  lectured, 
treating  the  subject  under  the  following  heads :  The  Age,  The  City,  The  Court, 
The  Men,  The  Women,  The  Slaves,  The  Conveniences  of  Life,  Education, 
Literature,  Commerce,  Luxury,  Morality  and  Religion.  Copious  references 
were  continually  made  to  ancient  authors,  and  to  the  best  modem  authorities  on 
the  subject. 

(3)  Junior  Class, — In  the  two  hours  per  week  of  Latin  required  of  all  mem- 
bers of  the  Junior  Class,  there  were  read  during  the  first  term,  six  Satires  of 
Juvenal,— the  First,  Third,  Fourth,  Fifth,  Twelfth,  and  Sixteenth  ;  and  during 
the  second  term,  the  whole  of  the  first  book  of  Cicero  De  Officiis,  Lectures 
were  given  from  time  to  time  on  Roman  Satire,  on  the  Pronunciation  of  Latin, 
and  on  the  Philosophy  of  the  New  Academy.  Ten  members  of  the  class  elected 
a  third  hour  of  Latin,  and  read  with  the  undersigned  the  Andrian  of  Terence 
and  the  Second  Philippic  of  Cicero. 

(4)  Sophomore  Class. — The  Sophomore  Class  in  three  sections  attended  Dr. 
James  C.  Egbert,  Jr.,  throughout  the  year.  During  the  first  term  one  book  of 
the  Satires  of  Horace  was  read,  and  during  the  second  term,  the  whole  of  the 
Agricola  and  Germania  of  Tacitus.  Mudi  time  has  been  given  to  a  careful 
study  of  the  peculiarities  of  the  language,  to  the  understanding  of  the  grammati- 
cal difficulties,  and  to  the  explanation  of  the  historical,  philosophical,  and  archse* 
ological  allusions  embodied  in  the  text.  Lectures  were  also  delivered  on  the 
History  of  the  Latin  Alphabet,  the  Roman  Historians,  and  upon  the  general 
principles  of  Latin  Etymology. 

(5)  Freshman  Class. — TUs  class  in  four  sections  has  attended  Dr.  Nelson 
G.  McCrea  throughout  the  year  for  two  hours  per  week  ;  and  Dr.  J.  C.  Egbert, 
Jr.,  for  an  hour  per  week.  With  Dr.  McCrea,  during  the  first  term  there  were 
read  thirty-nine  odes  from  the  third  and  fourth  books  of  the  Odes  of  Horace. 
Special  attention  was  called  to  the  connection  between  the  Roman  poet  and  his 
Greek  models,  to  his  position  in  Latin  literature,  and  to  the  peculiarities  of  the 
Horatian  S3mtax.  The  poet's  metres  were  also  thoroughly  examined,  and  the 
class  committed  to  memory  the  ninth,  twenty-sixth,  and  thirtieth  odes  of  the 
third  book.  The  whole  subject  of  Latin  Prosody  was  likewise  thoroughly 
reviewed.  During  the  second  term,  the  dass  read  the  sixty-five  letters  of 
Cicero,  contained  m  the  edition  of  Prichard  and  Bernard.  The  various  episto- 
lary forms  were  explained  and  the  use  of  the  subjunctive  mood  was  made  a 
special  subject  of  study.  Particular  attention  was  given  to  the  political  history 
of  the  period  as  illustrated  by  the  letters  ;  and  for  the  dearer  understanding  oif 
this,  Merivale*s  Roman  Triumvirates  was  used  as  a  book  of  reference.  The 
Life  of  Atticus,  by  Cornelius  Nepos  was,  in  addition  to  the  above-mentioned, 
required  of  the  class  as  a  subject  (ox  examination.  With  Dr.  Egbert,  the  class 
has  studied  the  subject  of  Latin  Prose  Composition  for  one  hour  per  week 
throughout  the  year.  This  work  induded  {a)  a  thorough  review  of  Latin  Syntax 
accompanied  by  practical  exercises  under  the  direction  of  the  instructor ;  and 
(b)  the  writing  of  Latin  based  upon  portions  of  Cicero  previously  assigned  for 
study,  and  then  taken  as  a  model  for  imitation.  This  work  was  all  performed 
in  the  class-room  under  the  direction  of  the  instructor,  who  criticised  the  exer« 

*  cise  in  the  presence  of  the  dass. 

(6)  Volunteer  CZtixj.— Twelve  members  of  the  Freshman  and  Sophomore 
classes  have  voluntarily  attended  Mr.  Charles  Knapp,  the  Fellow  in  Latin,  for 
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one  hour  per  week  throughout  the  year,  in  order  to  cultiTate  facility  in  reading 
Latin  at  sight.  In  this  hour  there  were  rapidly  read  in  all  thirty  letters  of 
Pliny  contained  in  the  edition  of  Prichard  and  Bernard ;  and  the  Lives  of 
Hasdrubal,  Hannibal,  Cato,  Atticus,  and  Aldbiades,  by  Cornelius  Nepos.  The 
work  of  this  class  has  been  highly  satisfactory,  and  a  very  marked  increase  in 
the  numbers  of  those  attending  this  year  as  compared  with  the  record  of  former 
'  years,  gives  evidence  that  the  students  themselves  feel  and  properly  appreciate 
the  advantage  derived  from  this  exercise. 

Respectfully  submitted, 

H.  T.  Peck, 
Professor  of  Latins 

DEPARTMENT  OF  ENGLISH, 

New  York,  March  30,  1889. 
Dr.  Henry  Drisler^  Acting  President : 

Dear  Sir — For  the  Department  of  English  Language  and  Literature,  I  beg 
leave  to  make  the  following  report,  up  to  this  date,  on  the  session  of  1888-89 ' 

In  the  month  of  October,  while  I  was  kept  from  my  work  by  illness,  my 
duties  were  discharged  without  any  break  by  the  kind  services  of  Drs.  Carpenter, 
Quackenbos,  and  Wasson. 

The  Freshman  Class  has,  during  both  terms,  been  twice  each  week  with  Dr. 
Quackenbos  and  once  with  me.  With  Dr.  Quackenbos  it  has  studied  the 
elements  of  rhetoric  and  composition,  and  the  history  of  literature,  and  carried 
on  a  course  of  monthly  written  exercises.  In  the  correction  of  these  exercises, 
Dr.  Quackenbos  has  had  the  effective  help  of  Dr.  D.  K.  Dodge,  a  Fellow  of 
the  College,  assistant  in  English.  With  me,  the  Freshman  Class  has  studied 
the  logical  analysis  and  syntax  of  the  language,  and  has  read  with  minute  criti- 
cism of  style  the  works  of  contemporary  poets,  chiefly  Mr.  Browning  and  Mr. 
Aubrey  de  Vere,  the  reading  accompanied  with  lectures  on  the  poets  lives  and 
works. 

The  Sophomore  Class  has  been,  during  both  terms,  twice  each  week  with 
Dr.  Quackenbos,  and  once  with  Dr.  Carpenter  or  with  Dr.  Jackson.  With 
Dr.  Quackenbos  it  has  carried  on  the  study  of  rhetoric  and  composition,  and  of 
the  history  of  literature,  and  continued  the  system  of  monthly  written  exercises. 
Here  again,  in  the  correction  of  these  exercises,  the  services  of  Dr.  Dodge  have 
been  very  valuable.  With  Dr.  Carpenter  during  the  first  term,  and  with  Dr. 
Jackson  during  the  second  term,  the  Sophomore  Class  has  studied  the  historical 
grammar  of  the  language,  and  has  read  a  play  of  Shakespeare,  with  minute 
examination  of  plot,  language,  and  style. 

The  Junior  Class  has  been,  during  both  terms,  twice  each  week  with  me  and 
once  either  with  Dr.  Carpenter  or  with  Dr.  Jackson.  With  Drs.  Carpenter 
and  Jackson  it  has  studied  the  elements  of  Anglo-Saxon  and  read  the  Anglo- 
Saxon  prose.  With  me  the  class  has  studied  the  higher  rhetoric,  chiefly  the 
formation  of  sentences  and  paragraphs,  and  has  read  the  prose  of  Bacon's 
essays,  and  the  poetry  of  Milton,  with  minute  examination  of  thought,  language, 
and  style.  For  practice  in  composition  the  class  has  written  a  systematic  course 
of  essays.  In  the  correction  of  these  essays  I  have  had  great  help  from  the 
experience  and  skill  of  Dr.  E.  A.  Wasson,  Fellow  of  the  CoU^e  and  assistant 
in  English. 

The  Senior  Class  has  been,  with  the  approval  of  the  trustees,  divided  into  two 
independent  sections,  with  four  hours  each  week,  instead  of  the  former  two. 
Of  these  sections,  the  one  has  come  to  me  twice  each  week  for  the  study  of  the 
historical  grammar,  and  has  read  copiously  with  me  from  the  literature  of  the 
iith,  I2th,  13th,  and  14th  centuries  down  to  Chaucer.  The  other  section  also 
has  come  to  me  twice  a  week  for  the  philosophic  and  aesthetic  study  of  literature  ; 
it  has  pursued  a  regular  course  in  the  study  of  prose  composition,  and  another 
course  in  the  study  of  poetry  and  poetical  form.     In  the  essay  work  of  this 
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dass  also,  I  have  had  the  hel]^  of  Dr.  E.  A.  Wasson.  The  change  in  the 
organization  of  the  Senior  Class  in  English,  and  the  increase  of  hours,  have  had 
the  happiest  results. 

A  class  of  two  (2)  young  men,  both  graduates  and  FeUows  of  the  College, 
have  carried  on  with  me  a  regular  course  of  graduate  studies,  coming  to  me 
twice  each  week.  The  course  for  this  year  has  been  the  reading  of  the  poetic 
literature  from  the  loth  to  the  14th  century,  and  the  study  ot  the  historical 
development  of  the  poetic  art  in  English.  They  have  worked  with  much  spirit 
and  faithfulness,  and  they  have  made  much  progress. 

In  forming  and  conducting  the. courses  for  women  and  in  holding  examina- 
tions, I  have  had  the  faithful  help  of  Mr.  Charles  S.  Baldwin,  a  Feflow  of  the 
College  and  assistant  in  English. 

Respectfully  submitted, 

Thomas  R.  Price, 
Profess^  of  English  Language  and  Literature, 


DEPARTMENT  OF  MATHEMATICS,  MECHANICS,  AND 
ASTRONOMY, 

To  H,  Drisler,  LL,D,,  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  this  department  is  charged  with  the  duty  of 
giving  instruction  in  Astronomy,  Calculus,  Analytical  Geometry,  and  Element 
tary  Mechanics,  in  the  Undergraduate  Department  of  Arts,  and  in  Determi^ 
nants.  Modem  Co-ordinate  Geometry,  and  Higher  Mechanics  in  the  Graduate 
Department.  It  is  also  chareed  with  the  duty  of  teaching  Analytical  and  Ele- 
mentary Mechanics  in  the  School  of  Mines. 

The  subjects  taught  in  the  School  of  Arts  are  all  elective.  Of  the  35  students 
of  the  Senior  Class  more  than  62  per  cent,  have  elected  Astronomy,  and  over 
14  per  cent,  have  chosen  Calculus,  Of  the  49  students  of  the  Junior  Class, 
more  than  22  per  cent,  have  elected  Analytical  Geometry  and  Mechanics, 
These  data  indicate  that  the  relative  number  of  students  who  choose  mathemat- 
ical subjects  is  about  the  same  as  in  former  years. 

SENIOR  CLASS. 

1°  Astronomy. — Instruction  in  this  branch  has  been  by  lecture,  illustrated 
by  numerous  lantern  illustrations.  The  progress  of  the  students,  as  tested  by 
frequent  examinations,  has  been  all  that  could  be  desired.  Time,  two  hours 
per  week  throughout  the  year. 

2°  Calculus. — This  subject  has  been  taught,  as  heretofore,  by  recitation 
and  drill,  using  a  text-book  prepared  for  the  purpose.  The  students  in  this 
branch  have  made  good  progress,  having  gone  over  the  entire  ground  traversed 
by  preceding  classes. 

JUNIOR  CLASS. 

1°  Analytical  Geometry. — This  branch  has  been  taught,  as  in  previous 
years,  by  the  aid  of  a  text-book.  The  students  in  this  branch  have  shown  great 
zeal,  and  have  accomplished  a  considerably  larger  amount  of  work  than  is  usual. 
Time,  three  hours  per  week  during  the  first  term. 

2""  Elementary  Mechanics. — The  time  allotted  to  this  branch  is  three 
hours  per  week  through  the  second  term.  Of  these,  two  hours  per  week  have 
been  devoted  to  the  study  of  a  text>book,  and  one  hour  per  week  to  a  course  of 
lectures  illustrated  by  experiment  and  the  exhibition  of  models.  As  hereto- 
fore, great  assistance  has  been  derived  from  the  Willis'  Apparatus  and  the 
Sehroeder  Models, 

Eighteen  studenU  in  Architecture  of  the  third  class  of  the  School  of  Mines 
have  attended  the  lectures  delivered  to  the  ooUege  dass  of  Mechanics. 
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GRADUATE  DEPARTMENT. 

The  course  of  Graduate  Instruction  is  intended  to  cover  two  years  :  during 
the  first  year  the  students  are  instructed  in  Determinants  and  Modem  Co- 
ordinate  Geometry ^  and  during  the  second  year  in  Higher  Mechanics, 

Five  students  were  enrolled  in  the  first  of  these  classes,  but  only  three  have 
attended  throughout  the  entire  year.  Of  these,  two  have  also  attended  the  sec- 
ond-year course  continuously  through  the  academic  year. 

The  time  allotted  to  Graduate  work  is  entirely  inadequate  to  its  importance 
as  a  factor  in  the  coming  university  development  of  our  collie. 

Your  attention  is  respectfully  called  to  the  question  of  an  extension  of  the 
number  of  hours  now  given  to  Graduate  work,  as  well  as  to  the  importance  of 
a  more  efficient  organization  of  the  Mathematical  Department  of  Graduate 
instruction. 

ASSISTANCE. 

I  regret  to  say  that  Mr.  Lincoln  Cromwell,  a  prize  fellow  of  1886,  who  has 
rendered  me  most  valuable  assistance  for  three  years,  will  retire  from  the  De- 
partment at  the  end  of  the  current  year.  During  the  time  he  has  been  with 
me  he  has  been  devoted  to  the  interests  of  this  College,  and  I  feel  that  he  is 
entitled  to  very  much  of  the  credit  for  the  present  efficiency  of  the  experimental 
and  illustrative  work  of  the  Department. 

Very  respectfully, 

Wm.  G.  Peck, 
Professor  of  Mathematics t  Mechanics^  and  Astronomy,  Columbia  College, 


DEPARTMENT  OF  MATHEMATICS. 

Professor  H,  Drisler,  LL.D,^  Acting  President  of  Columbia  College  . 

I  have  the  honor  to  report  that,  during  the  past  year,  the  freshman  and 
sophomore  classes  have  rq^larly  attended  in  mathematics  at  the  times  pre- 
scribed in  the  official  scheme  of  attendance,  and  have  accomplished  the  course 
of  study  set  forth  in  the  Handbook  of  Information. 

Adjunct  Professor  Goodwin  has  had,  for  two  hours  per  week  during  the  sec- 
ond term,  a  volunteer  class  for  the  study  of  graphic  algebra.  The  exercises 
are  held  in  the  afternoon,  at  hours  not  interfering  with  any  prescribed  work, 
have  been  well  attended,  and  have  accomplished  much  good. 

The  examinations  for  mathematical  honors  will  be  held  at  the  same  time  as 
the  ordinary  pass  examinations,  and  will,  for  each  of  the  classes,  be  upon  the 
entire  work  of  the  year.  Candidates  for  the  prize  scholarships  will  be  held  to 
the  honor  examinations,  and,  further,  will  be  examined  upon  certain  additional 
topics  given  to  them  at  the  beginning  of  the  year. 

In  graduate  mathematics  there  have  been,  during  the  year,  two  classes,  each 
consisting  of  two  graduates.  One  class  has  been  given  a  course  in  quaternions, 
based  upon  but  not  limited  to  Hardy's  Quaternions  ;  the  other  has  had  an  ex- 
tended course  in  higher  differential  and  integral  calculus.  Occasional  lectures, 
upon  subjects  assigned  in  connection  with  their  studies,  have  been  given  by 
members  of  the  graduate  classes,  and  have  proved  of  much  interest  and  profit. 
These  classes  have  been  conducted,  under  my  immediate  supervision,  by  Dr. 
Thomas  S.  Fiske,  Tutor  in  Mathematics,  and  it  gives  me  great  pleasure  to  say 
that  Dr.  Fiske  has  more  than  justified  the  high  opinion  I  expressed  of  him  when 
I  asked  for  his  appointment  a  year  ago. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics, 

Columbia  College,  School  of  Arts,  March  so,  1889. 
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DEPARTMENT  OF  GEODESY  AND  PRACTICAL 
ASTRONOMY. 

To  the  Acting  President  of  Columbia  College  : 

I  have  the  hoDor  to  report  as  follows  : 

(i)  The  post-graduate  class  (oDe  student)  in  practical  astronomy  attended  one 
hour  a  week,  besides  doing  considerable  work  in  the  Observatory.  The  special 
subjects  of  (a)  latitude  by  Talcott's  method,  and  {b)  precession,  nutation,  aber- 
ration, and  proper  motion  have  absorbed  most  of  the  time. 

(2)  The  post-graduate  class  in  "  the  method  of  least  squares  "  has  read  Mer* 
riman  on  Lecut  Squares^  and  has  worked  out  some  practical  examples.  The 
class  numbers  one  student. 

(3)  The  Senior  Class  in  '*  practical  astronomy  "  (one  student)  has  attended 
two  hours  a  week,  besides  spending  considerable  time  in  sextant  and  transit 
observations  and  reductions.  This  course  is  elective  for  those  with  the  proper 
training. 

(4)  The  Senior  Class  in  *'  navigation,"  which  is  optional  for  those  having  the 
mathematical  ability  required,  numbered  four  at  the  beginning  of  the  term. 
Two  have  dropped  out  for  special  reasons.  The  class  is  taught  by  lectures  and 
text-books  the  theory  and  use  of  the  sextant  in  time  latitude  and  longitude 
observations  and  reductions ;  also  the  theory  and  use  of  the  transit  instru- 
ment, etc.  The  class  attends  two  hours  a  week,  and  is  required  to  make  and 
reduce  their  own  observations. 

(5)  The  Observatory^  under  the  care  of  my  assistant,  L.  Harold  Jacoby,  A.M., 
has  been  open  to  students  every  day  and  on  nearly  every  clear  night  since 
October  I,  1888. 

I  append  my  assistant's  report. 

Respectfully  submitted, 

John  Krom  Rbes, 
Professor  of  Geodesy  and  Practical  Astronomy. 
Columbia  College,  April  4,  1889. 

To  Professor  J.  K.  Rees  : 

The  work  that  you  have  assigned  to  me  as  your  assistant  has  required  my 
presence  at  the  College  every  day  and  clear  evening,  including  Saturdays.  I 
have  accordingly  been  at  the  College  every  day  between  the  hours  of  nine  and 
four,  and,  with  few  exceptions,  every  clear  evening  has  been  given  to  Observa- 
tory work.  Up  to  this  time  all  the  students  pursuing  the  courses  of  Astronomy 
under  Professors  Peck  and  Rees  have  been  instructed  by  me  in  various  matters 
relating  to  the  work  of  Practical  Astronomy. 

Since  October  i,  1888,  about  120  visitors  have  been  afforded  an  opportunity 
of  seeing  our  apparatus  and  viewing  the  heavens. 

Respectfully  submitted, 

L.  H.  Jacoby. 
Assistant  in  Geodesy  and  Practical  Astronomy. 


DEPARTMENT  OF  CHEMISTRY. 

To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  in  the  Academic  Department  of  the  Collie 
I  have  met  the  Sophomore  Class  once  a  week  during  the  past  year,  and  have 
given  instruction  on  the  non-metallic  elements  and  their  compounds,  including 
Uie  chemistry  of  the  atmosphere  and  composition  of  water.  I  find  tiie  amount 
of  time  allotted  to  me  for  tnis  purpose  entirely  inadequate.  Between  the  hours 
taken  for  examination  and  the  hours  lost  by  holidays  and  vacations,  I  have,  on 
the  whole,  a  very  small  number  of  lectures.  As  it  has  always  been  the  inten- 
tion to  have  the  sophomore  students  well  prepared  for  admission  to  the  School 
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of  Mines,  it  seems  desirable  that  they  should  be  well  grounded  in  the  chemis- 
try of  the  non-metaUic  elements,  and  I  would  respectfully  suggest  that  an 
allotment  of  two  hours  a  week  would  enable  me  to  much  more  than  double  the 
usefulness  of  this  course  of  instruction.  Although  the  class  has  been  very 
attentive  and  regular,  it  is  still  difficult  to  keep  up  the  interest  when  the  exer- 
cises come  only  once  a  week. 

The  portion  of  the  Senior  Class  (thirteen  members)  which  elected  chemistry 
has  attended  two  lectures  a  week.  The  subjects  studied  were  the  chemistry  of 
the  metals  and  organic  chemistry.  In  addition  to  the  lectures  the  members  of 
the  class  have  had  a  weekly  recitation,  which  was  held  by  F.  G.  Wiechmann, 
Ph.D.,  Instructor  in  Chemical  Physics  and  Chemical  Philosophy.  The  pro- 
gress made  by  the  class  has  been  entirely  satisfactory. 

Respectfully  submitted, 

C.  F.  Chandler, 

Professor  of  Chemistry, 

Columbia  College,  May  2,  1889. 


DEPARTMENT  OF  PHYSICS. 

The  Senior  Class  was  engaged  three  hours  per  week  during  the  first  and 
second  terms,  the  subjects  bemg  :  first  term,  Electricity  ;  second  term,  Optics. 

Electricity. — Properties  of  magnets  ;  magnetic  induction  ;  difference  be- 
tween magnets  and  magnetic  substances  ;  magnetic  attractions  and  repulsions ; 
terrestrial  magnetism  ;  frictional  electricity  ;  electrical  attractions  and  repul- 
sions ;  electrical  capacity ;  electrical  potential ;  electrical  induration ;  elec- 
trical machines  and  batteries ;  voltaic  batteries  ;  polarization  ;  galvanome- 
ter ;  tangent  compass ;  Ohm's  law  ;  luminous,  heating,  and  chemical  effects 
of  batteries  ;  electro-metallurgy ;  attraction  and  repulsion  of  currents ;  elec^ 
tro-magnets,  electric  telegraphs ;  electro-motors ;  voltaic  induction  ;  mag- 
neto-induction ;  inductorium  ;  magneto-electrical  machines ;  telephone ;  mi- 
crophone ;  phonograph  ;  thermo-electric  currents. 

Optics. — Velocity  of  light ;  photometers  ;  reflection  ;  plane,  concave,  and 
convex  mirrors  ;  spheric^  aberration  ;  index  of  refraction  ;  prisms,  lenses  ; 
spherical  and  chromatic  aberration  ;  spectroscope  ;  lines  from  the  sun  and  stars  ; 
phosphorescence  ;  fluorescence  ;  optical  instruments  ;  simple  and  compound 
microscopes  ;  photographic  camera  ;  astronomical  and  terrestrial  telescopes ; 
human  eye ;   ophthalmoscope. 

A  portion  of  the  Senior  Class  attended  two  hours  per  week  during  both  terms 
a  course  in  Higher  Physics,  the  subjects  being  as  follows  : 

First  term. — First  law  of  mechanical  theory  of  heat ;  experiments  of  Joule, 
Rowland,  and  Him  ;  indicator  diagrams  ;  isothermals  of  gases,  liquids,  and 
solids  ;  adiabatic  curves  ;  isothermals  of  steam  ;  Camot's  engine  ;  second  law 
of  mechanical  theory  of  heat ;  steam-engines  and  caloric  engines  ;  specific  heat 
of  solids,  liquids,  and  gases ;  kinetic  tiieory  of  gases  ;  physiological  applica- 
tions of  theory  of  heat. 

Electricity. — Electrical  units  ;  constants  of  a  battery  ;  Wheatstone  bridge ; 
resistance ;  electro-motive  force ;  potential ;  dynamos ;  thermo-dynamics  of  a 
battery  ;  theory  of  dynamos  and  electric  motors. 

UfCdulatory  theory  of  light, — Reflection  and  refraction  ;  interference  of 
light  waves ;  measurement  of  length  of  waves ,  double  refraction  ;  plane  dr- 
cvdar,  and  elliptical  polarization  ;  conical  refraction. 

The  Junior  Class  was  engaged  for  two  hours  per  week  for  two  terms, 
subject  being,  first  term,  Sound  ;  second  term.  Heat. 

Sound. — Nature  of  sound  waves  ;  velocity  of  sound  in  solids,  liquids,  and 
gases  ;  reflection  and  refraction  of  sound  ;  noise  and  musical  ^ones  ;  measure- 
ment of  length  of  sound  waves  ;  interference  ;  laws  of  vibrating  strings ;  mu- 
sical scale  ;  vibrations  of  rods  ;  flute  pipes  ;  reed  pipes  ;  vibrations  of  plates ; 
resonance  ;  dang-tint ;  the  voice  ;  the  ear. 
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Heat, — Coefficients  of  expansion  of  solids,  liquids,  and  gases  ;  compensated 
pendulum  ;  thermometers  ;  fusion :  latent  heat ;  solution  ;  tension  of  vapors ; 
liquefaction  of  vapors  ;  hygrometry  ;  conduction  by  solids,  liquids,  and  gases  ; 
specific  heat ;  radiant  heat ;  steam-engine. 

Very  respectfully, 

Ogden  N.  Rood, 
Professor  of  Physics  in  Columbia  College. 
New  York,  April,  1889. 

DEPARTMENT  OF  HISTORY  AND  POLITICAL  SCIENCE, 

To  the  Acting  President  of  Columbia  College  : 

In  the  department  of  History  in  the  School  of  Arts,  the  Sophomore  Class  has 
been  taught,  two  hours  per  week,  in  three  divisions,  by  Dr.  Dunning  and  Mr. 
Goodnow,  in  the  elements  of  universal  histoiy.  The  class  has  been  occupied 
during  the  entire  year  in  this  study. 

The  Junior  Class  has  been  taught  a  continuation  of  the  same  study,  two  hours 
per  week,  during  the  first  term,  oy  Adj.  Prof.  Munroe  Smith. 

The  Senior  Ckiss  has  been  taught,  two  hours  per  week,  during  the  entire 
year,  in  the  Constitutional  History  of  England,  by  Prof.  R.  M.  Smith,  and 
four  hours  per  week  during  the  entire  year  in  the  Constitutional  History  of 
Continental  Europe  and  of  the  United  States,  by  the  head  of  the  department. 

Respectfully  submitted, 

John  W.  Burgess, 
Professor  of  History  and  Political  Science, 

Columbia  College,  April  26,  1889. 


DEPARTMENT  OF  POLITICAL  ECONOMY  AND  SOCIAL   SCI- 
ENCE, 

To  the  Acting  President  of  Columbia  College  : 

In  the  department  of  Political  Economy  and  Social  Science  I  have  the  honor 
to  report  that  the  following  work  has  been  done  : 

In  the  School  of  Arts,  the  Junior  Class  has  been  instructed  in  the  principles  of 
Political  Economy,  two  hours  per  week  during  the  second  term,  using  Walker's 
Political  Economy  as  a  text-book. 

The  Senior  Class  (an  elective  division)  has  listened  to  lectures  four  hours  per 
week  throughout  the  year  on  Historical  and  Practical  Political  Economy. 

Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Economy  and  Social  Science, 
Columbia  College,  May  i,  1889. 


DEPARTMENT  OF  PHILOSOPHY, 
To  the  Acting  President  of  Columbia  College  : 

During  the  present  academic  year  the  work  of  the  department  has  been  suc- 
cessfully prosecuted  with  no  interruptions  save  those  in  the  earlier  part  of  the 
year  caused  by  the  continued  ill-health  of  Prof.  Alexander,  the  late  head  of 
this  department, 

The  Junior  Class  has  received  instruction  in  Logic  throughout  the  year  from 
Dr.  Dunning.  The  class  has  been  divided  into  two  sections,  each  meeting  the 
instructor  once  weekly,  and  the  ground  covered  includes  elementary  deductive 
logic,  together  with  many  practi^  exercises,  and  an  outline  of  induction  and 
its  methods.  Psychology  has  not  been  taught  to  this  class,  as  prescribed  in  the 
curriculum,  nor  can  it  be  so  long  as  the  present  very  meagre  allotment  of  time 
is  continued. 
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To  the  Senior  Clmss  three  eiectiTe  coaxses  have  been  offered,  and  though 
difficult  courses  they  have  attracted  a  gratifying  number  of  students.  Of 
thirty-five  matriculated  members  of  the  Senior  Class,  twenty-one  have  elected 
Psydiology,  fourteen  the  History  of  Philosophy,  and  sixteen  Ethics.  In 
Psychology,  Murray's  '*  Hand-book  of  Psychology"  has  been  used  as  the 
principal  book  of  reference,  and  a  course  of  lectures  has  been  delivered  in 
which  mental  phenomena  have  been  analyzed  and  discussed,  and  the  pro- 
cesses of  knowledge  carefuUv  traced,  due  regard  being  had  to  the  physiological 
concomitants  of  mental  action.  In  the  History  of  Philosophy  a  course  of 
lectures  has  been  delivered,  discussing  the  development  of  philosophical 
thought  from  the  early  Greek  schools  to  our  own  time.  In  Ethics,  the  instruc- 
tion has  also  been  whollv  by  lecture,  and  has  embraced  an  analysis  of  moral 
phenomena  and  an  eramination  of  the  content  and  validity  of  the  fundamental 
moral  notions. 

The  Graduate  Courses  have  been  three  in  number,  one  in  Ethics,  one  on  the 
Philosophy  of  Kant,  and  the  Philosophical  Seminar.  Eight  graduate  students 
altogether  have  been  in  attendance.  For  various  reasons  several  of  these  were 
compelled  to  abandon  regular  attendance  on  the  lectures  about  the  middle  of  the 
year.  In  the  Seminar  the  subject  of  study  has  been  *'  The  Philosophy  of 
Hermann  Lotze,"  and  his  Microcosmus  has  been  carefully  read  and  discussed. 
Papers  have  also  been  presented  by  members  of  the  Seminar,  as  follows  : 

Mr.  Dows — Lotze's  Life  and  Education  ;  Scientific  Theories  of  Creation  ; 
The  Criteria  of  Truth. 

Mr.  Wellwood — Boscovich's  Theory  of  Motion ;  Hegel's  Philosophy  of 
History. 

Mr.  Lorenz — Lotze's  Theory  of  Local  Signs. 

Mr.  Carhart — Lotze's  Influence  on  Amencan  Thought  ;  Theories  as  to  the 
Origin  of  Language  ;  What  Constitutes  Science  ? 

Mr.  Illman — Theories  as  to  the  Origin  of  Life ;  Relation  of  Man  to  the 
Lower  Animals  ;  The  Place  of  Esthetics  in  Philosophy. 

Mr.  Hall — Lotze's  Treatment  of  Mechanical  Theory  ;  What  is  Conscience  ? 

Mr.  Harris — The  Relations  of  Mind  and  Body  ;  The  Environment. 

I  must  repeat  my  recommendation  of  last  year  to  the  effect  that  the  estab- 
lishment of  graduate  scholarships  or  fellowships  is  extremely  desirable  in  order 
to  develop  properly  the  advanced  work  in  Philosophy. 

Respectfully  submitted, 

Nicholas  Murray  Butler, 
Adjunct  Professor  of  Philosophy^  Ethics,  and  Psychology, 

Columbia  College,  April  2,  1889. 


REPORT  ON  INSTRUCTION  IN  SANSKRIT 
To  Henry  Drisler,  LL,D,,  Acting  President : 

Sir  :  I  have  the  honor  to  make  the  following  report  upon  the  instruction  in 
Sanskrit  which  I  have  given  during  the  College  year,  1888-9  ^ 

A.  Advanced  Class. 

With  one  graduate,  Mr.  Knapp,  who  had  already  gone  through  a  two  yeais' 
course,  I  have  pursued  a  course  of  advanced  Sanskrit,  of  two  hours  weekly 
during  the  first  term,  and  three  hours  weekly  during  the  second  term.  In  the 
first  term  the  text-book  used  was  Windisch's  Zwdlf  Hymnen  des  Rigveda  mit 
dem  Commentar  des  Sayana  ;  in  the  second  term  we  have  read  together  the 
drama  Qakuntald, 

B.  Beginner's  Class. 

Another  graduate,  Mr.  Woodward,  has  pursued  an  elementary  course  in  San- 
skrit throughout  the  year,  of  three  and  two  hours  per  week  during  the  first  and 
second  terms  respectively.  Mr.  Woodward  was  able  to  give  but  a  limited 
amount  of  time  to  Sanskrit,  his  time  being  occupied  with  omer  subjects  ;   but 
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his  progress  has  been  very  satisfactory  under  the  circumstances.     He  has  finished 
my  Sanskrit  Primer,  and  read  some  selections  from  Lanman's  Sanskrit  Header, 
All  of  which  is  respectfully  submitted, 

E.  D.  Perry, 
Instructor  in  Sanskrit, 
Columbia  College,  May  6,  1889. 


DEPARTMENT  OF  SEMITIC  LANGUAGES. 

To  Professor  Henry  Drisler,  Acting  President  of  Columbia  College  : 

Dear  Sir  : — I  have  the  honor  to  make  the  following  report  regarding  the 
work  done  during  the  past  year  in  the  department  of  Semitic  Oriental  languages  : 

Hebrew  : 

a.  In  elementary  work  five  students  attended  me  during  the  first  term,  and 
four  during  the  second,  for  two  hours  per  week.  Thirty-five  lessons  in  Har- 
per's *'  Introductory  Hebrew  Method  and  Manual,"  in  connection  with  Harper's 

'  *'  Elements  of  Hebrew,"  were  carefully  studied.     Written  translations  from 
English  into  Hebrew  were  required  every  week. 

b.  In  more  advanced  work  three  students  attended  me  for  two  hours  a 
week.  They  studied  lessons  twenty-five  to  fifty  in  Harper's  *'  Method," 
as  well  as  selections  from  the  Book  of  Psalms.  Written  exercises  were  required 
as  before. 

c.  In  Biblical  Hebrew  two  students  attended  me  for  two  hours  a  week.  Isaiah 
40-50  was  studied  critically,  together  with  §§  38-96  in  Gesenius'  Hebrew 
Grammar  (last  edition). 

Post-Biblical  Hebrew,     The  following  courses  were  given  : 

a,  Mekhilta  or  Rabbinical  Exposition  of  Exodus,  one  hour  a  week.  Three 
students  read  with  me  twenty-three  pages  (ed.  Vienna,  1870). 

b,  Mishnah,  with  Tosephtah,  two  hours  a  week.  Two  students  read  the 
treatise  Yoma  (Day  of  Atonement). 

c,  David  Kimhi's  Exposition  of  the  Psalms  (ed.  Schiller),  one  hour  a  week  ; 
two  students  read  thirty  pages. 

d,  The  Poetry  of  Yehudhah  Hallevy,  one  hour  a  week  during  the  first  term  ; 
one  student. 

e,  The  philosophical  work  (Beliefs  and  Dogmas)  of  Saadyah  Gaon,  two 
hours  a  week.     Two  students  read  seventy-five  pages  (ed.  Leipzig.  1859). 

Assyrian  : 

During  the  second  term  two  students  commenced  a  course  in  Assyrian  with 
me,  two  hours  per  week.  The  rudiments  of  the  grammar  were  carefully  gone 
over,  and  the  following  texts  read  and  explained  in  the  original  cuneiform  :  The 
account  of  the  Egyptian  campaign  of  Assurbanipal  (90  lines  in  Lyon's  Assyrian 
Manual).  The  account  of  the  same  king's  capture  of  Susa  (105  lines  in  De- 
litzsch's  Assyrische  LesestQcke),  and  the  account  of  the  expedition  of  Tiglath 
Pileser  to  the  land  of  NaYri  (89  lines  in  Delitzsch's  Assyrische  Lesestttcke). 
Translations  of  English  into  Assyrian  were  required  at  every  lesson. 

In  advanced  Adrian  one  student  read,  during  two  hours  a  week,  the 
whole  cuneiform  account  of  the  Deluge  (295  lines  in  Delitzsch's  Assyrische  Le- 
sestQcke), with  constant  reference  to  Delitzsch's  Assyrische  Grammatik. 

In  both  classes  collateral  reading  was  required  of  the  students.  In  this  way 
the  following  books  were  studied  :  Babelon,  Manual  of  Oriental  Archeology  ; 
Kanlen,  Assyrien  und  Babylonien  ;  Budge,  Babylonian  Life  and  History ; 
Menant,  Les  langues  perdues  de  la  Perse  et  de  I'Assyrie  ;  Sayce,  Assyria  ;  and 
Hommel,  Geschichte  Babyloniens  und  Assyriens. 

Arabic  : 

In  advanced  Arabic  one  student  attended  me  during  the  second  term  for 
two  hours  a  week.     The  etymology  in  Caspari's  Grammar  was  carefully  re^ 
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viewed,  and  twenty-one  Suras  of  the  Qur'an  read  in  chronological  order  with 
constant  reference  to  the  Commentaiy  of  Beidhawi  and  the  Works  of  NOldeke, 
Muir,  Sprenger,  Geiger,  and  MuUer.    Muir's  Life  of  Mohammed  was  required 
as  private  reading. 
Syriac  : 

In  elementary  Syriac    one  student  attended  me  for  two  hours  a   week 
during  the  second  term.     Nestle's  Syriac  Grammar  was  carefully  studied  in 
conjunction  with  reading  from  the  Chrestomathy  attached  to  the  Grammar. 
Semitic  Epigraphy  : 

One  student  took  the  course  for  two  houi-s  a  week  during  the  second  term. 
The  origin  and  development  of  the  Semitic  alphabet  was  studied,  and  the  origi- 
nal Phoenician  texts  of  the  inscriptions  of  Gebal,  Um  el  Awamid,  Sidon,  Tyre, 
and  Cyprus,  as  well  as  the  Siloam  and  Mesha  inscriptions,  were  carefully  read. 
Respectfully  submitted, 

Richard  Gottheil, 
Professor  of  Rabbinical  Hebrew  and  Lecturer  on  Syriac. 

Columbia  College.  May  lo,  1889. 


DEPARTMENT  OP  MODERN  LANGUAGES. 
To  Professor  Drisler^  Acting  President  of  Columbia  College  : 

Dear  Sir  : — I  have  the  honor  to  submit  the  accompanying  report  of  the 
work  performed  during  the  current  year  in  the  department  of  Modem  Languages. 
Under  existing  conditions  we  are  unable  to  accomplish  results  satisfactory  to 
ourselves  and  equivalent  to  those  obtained  in  our  foremost  sister  institutions.  I 
would,  with  all  due  respect,  affirm  that,  without  any  requirements  in  Modern 
Languages  at  the  entrance  examination  and  with  courses  limited  to  two  hours 
a  week  and  to  some  tliirty  weeks  in  the  year,  it  is  not  possible  for  us  to  lead 
our  students,  by  the  end  of  Junior  year,  to  that  degree  of  proficiency  which 
every  college  man  of  ordinary  abilities  should  have  obtained  in  order  rightly  to 
profit  from  the  courses  of  Senior  year.  Sooner  or  later  some  change  must  be 
made  which  shall  enlarge  our  capacities  for  instruction,  either  by  relegating 
primary  discipline  in  French  and  German  to  the  preparatory  schools,  or  by 
augmenting  the  number  of  hours  assigned  during  the  first  two  years  to  the  study 
of  these  branches. 

The  detailed  report  of  the  work  as  submitted  to  me  by  the  instructors  in 
charge  of  the  various  sections  will  be  found  below.  As  regards  my  own 
instructorial  work,  I  have  had  the  following  classes  : 

1st.  German,  third  year,  four  hours  a  week,  two  required,  two  optional. 
Ten  students.  Read  in  class-room  some  500  pages  of  German,  including  the 
whole  of  Scheffel's  Ekkehardt.  Outside  reading,  500  pages  required,  but  this 
requirement  will  not  be  strictly  enforced  this  year.     German  conversation. 

2d.  Optional  fourth  year  German,  one  hour  a  week.  Four  students.  Goethe's 
Egmont,  Iphigenie,  Torquato  Tasso,  Gbtz  von  Berlichingen,  Reineke  Fuchs, 
Hermann  und  Dorothea  ;  also  his  elegies  and  selections  from  other  works.  In 
this  class  there  was  no  translation,  only  explanation  of  difficult  passages. 

3d.  Lectures  on  Romance  Literature.  This  course  is  intended  as  comple- 
mentary to  the  courses  delivered  by  Mr.  Scribner  upon  French  literature,  and 
has  been  introduced  for  the  first  time  this  year.  If  it  attracts  a  sufficient  num- 
ber of  students,  it  will  be  extended  so  as  to  embrace  all  of  Romance  literature 
outside  of  French.  Course  this  year,  illustrated  by  printed  schemes  (in  Spanish 
and  Proven9al),  has  been  confined  to  Spanish  and  Italian  literature.  Lectures, 
three  per  week,  have  been  accompanied  with  reading  of  selections  from  all  the 
more  important  monuments.     (Two  students  ;  one  a  graduate.)  « 

4th.  Icelandic  advanced,  three  hours  a  week,  one  student  (graduate).  Read 
Landnama  Saga,  Njals  Saga ;  also  selections  from  Islenzkar  ThjothsOgur 
(Amason),  etc.  Considerable  attention  has  been  paid  to  Icelandic  conversation 
and  to  translation  from  English  into  Icelandic.  The  last  recitations  of  the  year 
will  be  especially  devoted  to  phonetics. 
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GERMANIC  DIVISION. 

A.   GERMAN  LANGUAGE  AND  UTERATURB  (OEBHARD  CHAIR). 

To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  submit  the  following  report  of  the  work  done  in  the  de- 
partment of  German  during  the  academic  year  188B-1889. 

The  first  year's  class  has  been  under  the  charge  of  Dr.  W.  H.  Carpenter  and 
has  been  attended  by  forty-two  students  divided  into  two  sections,  each  of  which 
has  had  two  hours'  instruction  weekly.  The  text-books  used  have  been  Whit- 
ney's Brief  German  Grammar,  which  has  been  completed,  and  Otis'  edition  of 
Grimm's  Marchen,  of  which  thirty  pages  have  been  read.  The  class  has  also  had 
frequent  exercises  in  translation  from  English  into  German. 

The  second  year's  class,  which  has  been  under  my  charge,  has  numbered 
thirty-two  students,  divided  into  sections.  The  first  term  was  devoted  to  the 
study  of  three  acts  of  Schiller's  **  Wilhehn  Tell,"  and  during  the  second  term  we 
have  been  reading  about  sixty-five  pages  of  Buchheim's  Heine's  Prosa.  Beside 
the  two  hours  weekly  for  each  section,  included  in  the  regular  course,  I  have 
offered  two  additional  hours  in  German  conversation.  Twenty-eight  students 
have  availed  themselves  of  this  exercise,  and  hence,  I  am  encouraged  to  believe, 
found  it  veiy  profitable.  Nothing  but  German  has  been  spoken  in  the  class- 
room during  these  voluntary  hours.  Dr.  Carpenter  has  given  one  hour's  instruc- 
tion, weekly,  to  one  section  of  the  regular  second  year's  class. 

The  fourth  year's  work,  which  has  been  under  my  charge,  has  included  the 
study  of  Goethe's  **  Faust "  (first  part  entire  and  lectures  on  the  second  part, 
with  translations  of  the  principal  scenes  upon  which  the  action  hinges),  and  a 
course  of  lectures  on  German  literature  from  earliest  historic  period  down  to  the 
present  time.  To  each  of  these  studies  two  hours  a  week  have  been  devoted. 
The  number  of  students  in  the  "  Faust"  class  was  sixteen  during  the  first  term 
and  fifteen  during  the  second.  The  lectures  on  German  literature  have  been 
attended  by  seven  students. 

One  student  has  pursued  the  study  of  the  Danish  language  and  literature 
under  my  instruction  ;  and  five  women  have  presented  themselves  for  examina- 
tion in  the  second  and  fourth  year's  German. 

Respectfully  submitted, 

HjALMAR   H.   BOYESEN. 

Columbia  College,  April  8,  1889. 


B.   GERMANIC  PHILOLOGY  AND  SCANDINAVIAN  LANGUAGES. 

In  Icelandic  one  hour  weekly  has  been  given,  throughout  the  year,  to  one 
member  of  the  Senior  Class. 

Graduate  work  : 

In  Icelandic  (phonetics)  one  hour  weekly  has  been  given  to  one  student,  Mr. 
Woodward. 

In  Middle  High  German  one  hour  weekly  has  been  given  to  one  student,  Mr. 
Woodward. 

In  Old  Scucon  (phonetics)  one  hour  weekly  has  been  given  to  two  students,  Mr. 
Baldwin  and  Mr.  Woodward. 

In  Old  Saxon  (language  and  literature)  one  hour  weekly  has  been  given  in 
second  term  to  one  student,  Mr.  Baldwin. 

Respectfully  submitted, 

Wm.  H.  Carpenter, 
Instructor  in  German  and  the  Scandinavian  Languages* 
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ROMANCE  DIVISION. 

A.   FRENCH  AND  ROMANCE  PHILOLOGY. 

First-Year  French,  two  hours  a  week.  Fourteen  students.  Read  Charde- 
nal's  First  French  Coarse,  O'Connor's  Choix  de  Contes,  Le  Si^e  de  Berlin, 
L'Enfant  Espion,  Les  Vices  du  Capitaine,  L'Onde  et  le  Neveu. 

Second-Year  French,  four  hours  a  week  (two  sections).  Thirty-eught  students. 
Read  Chardenal's  Second  French  Course,  L.  Haleyy's  L'Abbe  Constantin, 
About*s  La  M^re  de  la  Marquise. 

Third- Year,  two  hours  a  week.  Twenty-two  students.  Read  Modem  Plays — 
Le  Gendre  de  M.  Poirier,  Le  testament  de  Cesar  Girodot.  Classical  Plays — 
Le  Cid,  Le  Misanthrope.  Outside  reading,  600  pages  ;  twelve  essays  in  French 
on  works  read. 

Graduate,  two  hours  a  week.  One  student.  Lectures  on  phonology  of  French 
proper  and  dialects  of  France  and  Italy.  Provenfal— extracts  from  Bartsch's 
Chrestomathie,  Original  investigations  on  comparative  verb  formation  in  Ro- 
mance languages. 

Respectfully  submitted, 

B.  F.  O'Connor, 
Instructor  in  French  and  Romance  Philology, 

B.   FRENCH  LANGUAGE  AND  UTERATURE. 

First-Year  French,  two  hours  a  week.  Twenty-seven  students.  Work  done  : 
Chardenal's  First  French  Course,  O'Connor's  Choix  de  Contes  Contemporains, 
Le  Si^ge  de  Berlin,  Les  Vices  du  Capitaine,  L'Oncle  et  le  Neveu,  L'Album  du 
Regiment  (likely  not  the  whole  of  last  tale). 

Special  Course,  two  hours  a  week.  Thirty-seven  students.  Study  of  the 
Literature  of  the  Nineteenth  Century,  Lectures,  Monthly  Essays  on  the  works 
of  the  principal  writers  of  the  period.     Outside  Reading,  about  600  pages. 

Third-  Year  Literature^  two  hours  a  week.  Eight  students.  Two  Lectures 
a  week  on  French  Literature  from  its  origin  to  the  end  of  the  Seventeenth 
Century. 

Fourth-  Year  Literature,  two  hours  a  week.  Seven  students.  Two  Lectures 
a  week  on  French  Literature  from  the  Eighteenth  Century  to  our  own  dajrs. 

Fourth-  Year  Classical  Course.  Five  students.  Composition,  Idiomatic  Con- 
struction, Translations  from  Scott,  Addison,  Dickens ;  Dictation,  Essays  in 
French  on  Hugo  and  the  Romantic  School.     Outside  Reading,  500  pages. 

Optional  Course.  A  course  of  weekly  lectures  on  France  and  its  institutions. 
Conversation  on  the  topics  dealt  upon  in  the  Lectures. 

Respectfully  submitted, 

G.  A.  SCRIBNER, 

Instructor  in  French* 

C.   ITAUAN  AND  SPANISH. 

Spanish,  First  year.  Read  one  hundred  pages  in  Mantilla's  Libro  de  Lectura, 
No.  3  ;  one  book  of  Gil  Bias  ;  also  studied  Sales'  Spanish  Grammar  (entire),  with 
reference  to  the  Grammar  of  the  Spanish  Academy,  and  to  Knapp's  and  Wig- 
ger's  Grammars.  For  Conversation  we  have  used  Franz  Thimm's  **  Spanish  Self- 
Taught." 

Second  year.  Read  fifty  to  seventy  pages  of  Don  Quijote,  and  Calderon's  **  La 
Vida  es  Suefto."  A  course  of  lectures  has  been  delivered  in  Spanish  on  the 
Life  and  Works  of  Cervantes.     Spanish  conversation. 

In  the  third  year  we  have  spent  one  half  of  the  time  in  the  writing  of  from 
forty  to  fifty  commercial  letters  in  the  Spanish  language,  besides  translating 
some  fifty  pages  into  Spanish  from  the  works  of  Washington  Irving,  Cooper, 
Dickens,  etc.  The  students  have  also  prepared  original  compositions  in  Spanish. 
One  hour  a  week  was  devoted  to  conversation,  with  most  gratifying  results. 
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Italian^ 


First  year :  Montague's  Italian  Literature,  and  Sauer's  Italian  Grammar, 
including  Syntax,  witn  references  to  Vockerardt's  Italienische  Grammatik,  and 
to  Gaspary's  Geschichte  der  Italienischen  Literatur.  Read  five  cantos  in  Ariosto's 
Orlando  Furioso,  with  references  to  Rajna's  Le  Fonte  dell'  Orlando  Furioso. 
We  have  also  studied  Franz  Thimm's  **  Italian  Self-Taught,"  and  spent  much 
time  in  conversation  ;  also  delivered  lectures  on  Italian  versification. 

Respectfully  submitted, 

Bertrand  Clover, 
Instructor  in  Italian  and  Spanish. 

The  foregoing  reports  are  respectfully  submitted. 

Charles  Sprague  Smith, 
Professor  of  Modem  Languages  and  Foreign  Literature, 
April  22,  1889. 


For  Report  on  Geology  and  Botany  see  reports  of  Professor  Newbcny  and 
Dr.  Britton  in  AjTENPix  B,  School  of  Mines, 
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DEPARTMENT  OF  MINERALOGY  AND  METALLURGY, 
Dr,  Drisler^  Acting  President  of  Columbia  College  : 

Dear  Sir — I  beg  to  report  that  in  the  Department  of  Mineralc^  the  work 
has  progressed  as  usual  during  the  year,  the  ordinary  number  of  lectures  and 
conferences  having  been  given,  but  on  a  somewhat  different  plan  from  that 
heretofore  pursued,  and  the  studies  of  the  year  have  been  very  successfully 
prosecuted.  The  work  has  been  as  usual  very  confining.  A  very  large  number 
of  specimens  have  been  added  to  the  collection.  Its  usefulness  has  been  further 
increased  by  the  Catalc^e  of  Minerals  and  Synonyms  upon  which  we  have 
been  engaged  for  five  or  six  years,  which  has  been  published  by  the  United 
States  Museum,  and  makes  it  possible  for  not  only  this  but  every  other  museum 
in  the  country  to  catalogue  their  minerals  and  refer  to  them  with  the  greatest 
possible  ease.  It  is  re^y  an  addition  to  the  science  of  mineralogy,  as  it  covers 
the  ground  of  synonyms.  There  have  been  added  to  the  collection  since  April, 
1888,  776  specimens,  worth  about  $1,500.  Very  many  of  these  I  collected 
myself  in  my  trip  through  the  West  last  summer,  others  were  purchased,  others 
have  been  procured  by  exchange  with  museums  at  home  and  abroad,  and  some 
of  them  which  I  did  not  feel  at  liberty  to  buy  with  the  funds  at  my  disposition, 
have  been  presented  to  the  collection,  making  very  valuable  additions  to  it.  It 
is  a  very  gratifying  thing  that  I  have  been  able  to  find  persons  in  the  city  who 
are  sufficiently  interested  in  science  to  make  these  donations.  A  system  of 
reference  to  mineralogical  researches  has  been  undertaken  by  collecting  the 
original  researches  of  different  investigators  and  arranging  them  in  such  a  way 
with  a  card  catalogue  that  they  can  be  consulted.  I  have  deposited  in  this 
collection  all  my  own  pamphlets,  and  have  secured  a  very  large  number  of 
others,  and  this  with  the  Catalogue  of  Minerals  and  Synonyms  will  very  soon,  I 
hop>e,  cause  the  collection  to  be  consulted  from  all  parts  of  the  country. 

The  work  of  instructing  the  students  I  have  been  turning  more  and  more  every 
year  into  something  like  field  work,  which  it  is  quite  possible  for  me  to  do  now 
that  the  appropriations  are  sufficient  to  make  tne  three  different  kinds  of  col- 
lections in  addition  to  the  main  collection  which  are  necessary  to  give  this  kind 
of  instruction.  I  think  most  of  the  students  take  a  real  pleasure  in  their  work. 
Most  of  them  are  enthusiastic  in  their  studies. 

Little  has  been  done  with  the  metallurgical  collection,  on  account  of  the 
altogether  inadequate  space  which  it  occupies,  but  some  valuable  additions 
have  been  made  to  it.  Various  investigations  have  been  prosecuted  during 
the  year,  which  promise  very  interesting  results,  growing  out  of  the  investiga- 
tions made  at  the  mills  and  mines  during  my  last  summers  trip.  These  will  be 
shortly  published. 

A  system  of  conferences  similar  to  those  in  mineralogy  is  greatly  needed,  and 
I  hope  before  long  to  institute  them  when  we  shall  have  sufficient  room  for  the 
instruction.     As  it  is  now,  both  of  the  departments  are  so  crowded  that  it  has 
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been  necessary  to  use  the  laboratory  as  a  conference  room  for  the  students.  In 
fact,  they  are  scattered  all  through  the  rooms  which  should  be  maintained 
solely  and  exclusively  for  the  use  of  the  four  instructors,  and  for  the  preparation 
of  lectures,  greatly  to  our  inconvenience.  I  had  hoped  that  the  building  on 
49th  Street  would  have  been  built  during  the  course  of  the  last  year,  and  that 
the  work  of  instruction  could  have  been  concentrated  in  such  a  way  as  to  be 
most  effective.     This,  however,  has  not  been  realized. 

I  hope  in  the  course  of  the  next  year  to  report  a  plan  for  a  considerable  im- 
provement in  the  direction  of  practical  instruction  m  Metallui^  at  the  School. 
This,  however,  depends  upon  my  being  able  to  raise  a  considerable  amount  of 
money  for  the  putting  up  of  a  laboratory  where  the  students  can  actually  handle 
the  tools  exactly  as  they  would  in  large  works.  It  is  impossible  to  say  whether 
this  scheme  can  be  realized  until  an  actual  trial  has  been  made  to  see  whether 
the  public  can  be  induced  to  take  an  interest  in  such  matters.  I  am  encour- 
aged to  consider  the  plan,  however,  from  the  universal  expression  of  interest  in 
it  and  wish  that  it  might  be  realized  which  met  me  every  time  that  I  spoke  of 
it  during  my  last  trip  through  the  mining  regions.  If  it  can  be  realized,  it  will 
add  very  materially  to  the  usefulness  of  the  Department. 

Yours  respectfully, 

Thos.  Egleston. 

Columbia  College,  May  7,  1889. 


DEPARTMENT  OF  CHEMISTRY. 
To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  in  the  Chemical  Department  of  the  School  of 
Mines  during  the  first  term  of  the  past  year  I  met  all  the  First- Year  students 
twice  a  week  and  lectured  upon  the  metals.  H.  T,  Vulte,  Ph.D.,  Assistant 
Instructor  in  Qualitative  Ansdysis,  has  held  recitations  upon  the  lectures,  the 
class  being  divided  into  four  sections  for  this  purpose,  each  section  reciting  once 
a  week.  During  the  second  term  I  have  met  the  First- Year  students,  m  the 
course  of  Analytical  and  Applied  Chemistry,  twice  a  week,  lecturing  upon  Or- 
ganic Chemistry  ;  and  Dr.  Vulte  has  held  recitations  upon  the  lectures  twice  a 
week,  the  class  being  divided  into  two  sections.  In  addition  to  this  the  First- 
Year  students  in  the  course  of  Analytical  and  Applied  Chemistry  received 
instruction  in  Chemical  Physics  twice  a  week,  during  the  second  term,  from  F. 
G.  Wiechmann,  Ph.D.,  Instructor  in  Chemical  Physics  and  Chemical  Phi- 
losophy. 

I  met  the  Second-Year  students  in  all  the  courses  twice  a  week  during  the 
entire  year,  and  lectured  upon  Applied  Chemistry.  The  class  was  divided  into 
four  sections,  and  each  section  attended  recitations  once  a  week  under  the 
direction  of  L.  H.  Laudy,  Ph.D.,  Assistant  in  General  Chemistry.  The  Second- 
Year  students,  in  the  course  of  Analytical  and  Applied  Chemistry,  have  also 
attended  four  recitations  a  week  throughout  the  year  on  the  subject  of  Chemical 
Philosophy  under  the  instruction  of  Dr.  Wiechmann. 

The  Third-  and  Fourth- Year  students,  in  the  course  of  Analytical  and  Applied 
Chemistry,  have  attended  my  lectures  on  Applied  Chemistry  three  times  a  week 
during  the  entire  year,  and  recitations  have  been  held  upon  the  subjects  of  the 
lectures  by  C.  E.  Pellew,  E.M.,  Honorary  Fellow  in  Applied  Chemistry. 

In  Qualitative  Analysis  J.  S.  C.  Wells,  Ph.D.,  has  given  to  the  First-Year 
students  two  lectures  a  week,  and  Dr.  Vulte  has  held  recitations  twice  a  week 
upon  the  subject,  the  class  being  divided  into  two  sections. 

In  Quantitative  Analysis  Professor  Waller  has  lectured  to  portions  of  the 
Second,  Third,  and  Fourth  classes,  and  H.  C.  Bowen  has  held  recitations  upon 
the  subject  of  the  lectures  :  to  the  students  of  the  Second  Year,  in  the  course  of 
Analytical  and  Applied  Chemistry,  two  lectures  and  two  recitations  a  week  ; 
to  the  students  of  the  Third  Year,  in  the  course  of  Analytical  and  Applied 
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Chemistry,  two  lectures  and  two  recitations  a  week,  during  the  first  session  ; 
and  to  the  Fourth- Year  students,  in  the  course  of  Mining  Engineering,  one 
lecture  a  week  during  the  second  session.  Also  to  the  students  of  the  Second 
and  Third  Years,  in  the  course  of  Metallurgy,  one  lecture  or  recitation  a  week. 

During  the  first  session  Professor  Ricketts  lectured  twice  a  week  on  Assaying 
to  the  Third- Year  Mining  Engineers  and  Geol<^:ists,  and  F.  M.  Simonds,  E.M., 
Assistant  Instructor,  held  the  recitations  on  the  same  subject.  During  the 
second  session  Professor  Ricketts  lectured  twice  a  week  to  the  Third- Year 
Chemists  and  Metallui^ts,  and  Mr.  Simonds  held  the  recitations.  Professor 
Ri^cketts  also  ^^ave  instruction  in  the  Theory  and  Practice  of  Ore  Testing  to  the 
Th  rd-Year  Mining  Engineers,  Geologists,  and  Metallurgists. 

The  students  in  the  course  of  Analjrtical  and  Applied  Chemistry  in  the 
Fourth  Year  have  had  special  instruction  from  C.  E.  Colby,  E.M.,  Instructor 
in  Organic  Chemistry.  He  has  lectured  to  them  four  times  a  week  throughout 
the  entire  year,  and  F.  D.  Dodge,  Ph.B.,  has  held  recitations  on  the  subject  of 
the  lecture  once  a  week.  They  have  also  devoted  a  large  part  of  their  time  to 
the  practical  study  of  Organic  Chemistry  in  the  laboratory. 

In  addition  to  the  above  instruction  in  the  lecture  and  recitation  room,  the 
students  have  practised  the  various  branches  of  chemical  analysis,  etc.,  as 
follows : 

The  First- Year  students — Qualitative  Analysis,  under  Dr.  Wells  and  Dr. 
Vulte. 

The  Second-,  Third-,  and  Fourth-Year  students — Quantitative  Analysis,  under 
Professor  Waller  and  Mr.  Bowen. 

The  Third- Year  students— Assaying,  under  Professor  Ricketts  and  Messrs. 
Simonds  and  Banks. 

The  Fourth- Year  students — Organic  Analysis  and  Investigation  under  Mr. 
Colby  and  Mr.  Dodge. 

I  submit  herewith  the  accompanying  reports  from  Professor  Waller,  on  the 
work  in  Quantitative  Analysis  ;  from  Professor  Ricketts,  on  the  work  in  Assay- 
ing ;  from  Dr.  Wells,  on  the  work  in  Qualitative  Analysis  ;  from  Mr.  Colby,  on 
the  instruction  in  Organic  Chemistry ;  and  from  Dr.  Wiechmann,  on  the  in- 
struction in  Chemical  Physics  and  Chemical  Philosophy. 

The  general  attendance  and  progress  of  the  students  have  been  very  satis- 
factory. 

Valuable  additions  have  been  made  to  the  Chemical  Museum,  the  most 
notable  being  a  Sprague  motor  and  a  five-light  dynamo,  and  some  other  valuable 
apparatus  for  the  illustration  of  electric  lighting  in  connection  with  the  lectures 
on  artificial  illumination,  presented  by  Dr.  Thomas  A.  Edison. 

Respectfully  submitted, 

C.  F.  Chandler, 
Professor  of  Chemistry, 
Columbia  College,  May  2,  1889. 


REPORT  OP  PROFESSOR   WALLER. 

Lectures  have  been  delivered  as  follows  : 

To  students  in  Chemistry  of  the  Second  Year — twice  a  week  throughout  the 
year. 

To  students  in  Chemistry  of  the  Third  Kwr— twice  a  week  during  the  first 
session. 

To  students  in  Metallurgy  of  the  Second  and  Third  Years — once  a  week 
throughout  the  year. 

To  students  in  Mining  Engineering  of  the  Fourth  Kpflr— once  a  week  during 
the  second  session. 

Recitations  have  been  held  as  follows  by  my  assistant,  Mr.  H.  C.  Bowen  : 

For  students  in  Chemistry  of  the  Second  Year — twice  a  week  throughout  the 
year. 
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For  students  in  Chemistry  of  the  Third  Year — twice  a  week  during  the  first 
session. 

With  the  students  in  Metallurgy  and  in  Mining  Engineering  I  have  occa- 
sionally held  a  recitation  in  place  of  a  lecture,  when  it  has  seemed  expedient. 

Examinations  have  been  held  monthly  for  students  in  Chemistry  of  the  Second 
and  Third  Years,  and  also  at  the  close  of  the  session  for  students  in  Metallurgy 
and  in  Mining  Engineering, 

The  laboratory  has  been  open  seven  hours  daily  for  work  by  the  students 
during  five  days  of  each  week  of  the  college  year. 

Students  in  Chemistry  of  the  Second  Year  have  been  occupied  with  the  ex- 
amination of  twenty-five  different  substances  (comprising  some  sixty  or  seventy 
different  determinations).  Nineteen  of  these  substances  are  ores,  alloys,  furnace 
products,  etc. 

Students  in  Chemistry  of  the  Third  Year  have  been  occupied  with  the  ex- 
amination of  eighteen  different  substances,  affording  practice  in  some  of  the 
most  important  analyses  connected  with  industrial  and  sanitary  chemistry. 

Students  of  the  Second  Year  in  Metallurgy  were  at  first  occupied  with  the 
examination  of  certain  pure  salts,  in  order  to  acquire  a  fair  acquaintance  with 
analytical  manipulations.  Subsequently  they  worked  upon  analyses  of  ores, 
minerals,  and  furnace  products.     The  work  required  of  them  was  as  follows  : 

FIRST  TERM. 

Barium  chloride — Ba,  H,0,  CI  gravimetric  &  volumetric. 

Magnesium  sulphate — MgO,  SOg. 

Calcium  carbonate — CaO,  CO^. 

Potassium  alum — AlcOg. 

Iron  ammonia  alum — FcsOq  gravimetric  &  volumetric. 

Limestone— CaO,  MgO,  (FcjOa  &  AljOj),  SiO,,  CO,. 

Manganese  mineral — Mn. 

Zinc  ore — Zn. 

SECOND  TERM. 

Iron  ore— Fe,  S,  P,  SiO,. 

Pi^  iron — Si,  S,  P  volumetric. 

Spiegeleisen — Mn  gravimetric  and  volumetric. 

Steel — C  colorimetric. 

Chromic  iron — Cr,Oj. 

Coal— HtO,  volatile  and  fixed  C,  ash,  S. 

Slag — Complete  analysis. 

Students  in  Metallurgy  of  the  Third  Year  have  had  a  similar  course  of  work, 
which,  however,  had  to  be  somewhat  differently  arranged,  on  account  of  changes 
which  had  to  be  made  as  to  the  distribution  of  the  time  of  the  students  in  that 
class.  The  work  required  of  them  was  the  same  as  given  above,  with  the  omis* 
sion  of  manganese  mineral,  zinc  ore.  and  chromic  iron,  and  the  ctddition  of 
copper  ore  and  galena.  Most  of  them,  however,  by  diligent  application,  have 
succeeded  in  performing  the  analyses  which  were  omitted  from  the  list  of  those 
required  from  the  Second  Class,  and  have  done  some  of  the  work  which  will  be 
required  of  students  of  the  Third  Class  in  the  course  in  Metallurgy  hereafter. 

Students  in  Mining  Engineering  of  the  Fourth  Class  have  been  engaged  in 
the  study  and  practice  of  a  few  of  the  most  important  rapid  methods  of  analysis 
in  use  in  metallurgical  works  in  the  country.  The  list  of  analyses  required  of 
these  students  is  as  follows : 

Magnesium  sulphate — MgO,  S0|,H,20. 

Potash  alum — Al^Og. 

Iron  ammonia  alum — Fe,  O,  gravimetric,  and  volumetric  by  K,  Mn,  O,  and 
by  K.CraOy. 

Zinc  ore — Zn. 

Iron  ore— Fe,  SiO,,  S,  P. 

Pig  iron— Graphite,  S,  Si,  P  volumetric. 
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Spiegel ei sen — Mn  gravimetric  and  volumetric. 
Steel — C.  colorimetric. 
Copper  ore — Cu,  electrolytic  and  volumetric. 
Coal— H,0,  volatile  and  fixed  C,  Ash,  S. 

In  addition  to  those  having  Quantitative  Analysis  as  a  part  of  their  course, 
the  laboratory  has  been  used  by  some  Post-Graduate  students  for  the  study  of 
analytical  chemistry  as  applied  to  general  or  special  branches. 

Mr.  £.  Van  Dyck  was  Honorary  Assistant  in  the  laboratory  during  the  first 
part  of  the  year.  When  he  left  that  position,  Messrs.  W.  D.  Jones  and  A.  Dow 
were  appointed  Honorary  Assistants.  Mr.  Jones  has  since  been  obliged  to 
leave  his  position  here. 

Respectfully  submitted, 

Elwyn  Waller,  Ph.D., 
Professor  of  Analytical  Chemistry, 

REPORT  OF   PROFESSOR  RICKETTS. 

The  first  term  I  delivered  two  lectures  per  week  on  assaying  to  the  Third- Year 
Mining  Engineers  and  Geologists.  The  assistant  instructor,  Mr.  Francis  M. 
Simonds,  had  charge  of  the  recitations,  and,  together  with  Mr.  John  H.  Banks, 
Honorary  Fellow  in  Assaying,  assisted  in  conducting  the  laboratory  instruction. 

In  the  second  term  I  have  lectured  twice  a  week,  and  have  held  the  recita- 
tions in  assaying,  assisted  by  Mr.  F.  M.  Simonds.  In  addition  to  the  instruc- 
tion in  assaying,  I  have  given  instruction  in  Ore-Testing  to  the  Third-Year 
Mining  Engineers,  Geologists,  and  Metallurgists ;  also  to  post-graduate 
students.  The  average  standing  of  the  students  has  been  very  satisfactory,  and 
the  quality  of  the  work  done  excellent. 

The  new  furnace  arrangements,  made  a  year  since,  continue  to  give  entire 
satisfaction,  and  are  undoubtedly  superior  to  those  generally  in  use  in  other 
institutions. 

In  the  Ore-Testing  works  there  has  been  added  a  small  amalgamator  and  set- 
tler for  assaying  ores  for  the  purpose  of  determining  the  amount  of  free  gold 
contained  in  the  same.  This  machine  has  been  donated  to  the  school  by  Mr. 
Wm.  H.  Moller,  and  will,  I  think,  prove  very  instructive  and  useful. 

Very  respectfully, 

P.   de  P.    RiCKETTS, 

Professor  of  Assaying. 

REPORT  OF  DR.   WELLS. 

The  students  attending  this  branch  of  Analytical  Chemistry  are  those  of  the 
First  Year,  in  the  courses  of  Analytical  and  Applied  Chemistry,  Mining  Engi- 
neering, Metallurgy,  Geology,  or  Sanitary  Engineering. 

Lectures — During  the  first  term  lectures  were  given  twice  a  week  on  the 
reactions  of  the  metals. 

Shortly  after  the  beginning  of  the  second  term,  I  was  obliged  to  be  absent 
for  a  month,  owing  to  sickness  in  my  family,  during  which  time  Dr.  Vult^, 
Assistant  Instructor  in  Qualitative  Analysis,  gave  two  lectures  a  week  on  the 
acids.     Since  my  return  I  have  met  the  class  twice  a  week  as  before. 

Recitations. — Dr.  Vulte  has  held  recitations  throughout  the  year,  meeting  the 
class  twice  a  week  for  that  purpose. 

Laboratory  Instruction. — For  work  in  the  laboratory  the  class  has  been 
divided  into  two  sections,  attending  on  alternate  weeks,  the  section  not  due  in 
the  laboratory  being  engaged  in  blowpiping  or  drawing. 

On  Saturdays,  however,  both  divisions  have  been  present  in  the  laboratory. 

The  attendance  has  been  prompt,  and  the  progress  of  the  class  satisfactory. 

Respectfully  submitted, 

JAS.  S.  C.  Wells, 
Instructor  in  Qualitative  Analysis, 
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REPORT  OF  MR.   COLBT. 

My  instruction  has  been  confined  to  those  students  of  the  Fourth  Class,  who 
were  pursuing  the  course  in  Analytical  and  Applied  Chemistry. 

Lectures. — I  have  lectured  on  Organic  Chemistry  to  these  students  four  hours 
each  week  throughout  the  year,  and  Mr.  Dodge  has  held  oral  recitations  on  the 
subject  once  a  week.  In  addition  to  this,  written  examinations  were  given 
every  month.  The  lectures  in  the  first  session  treated  of  the  methods  of  analy- 
sis and  determination  of  the  physical  properties  of  organic  bodies  in  general, 
and  the  formation  and  decomposition  of  compounds  of  the  fatty  series.  During 
the  second  session  the  subject  discussed  was  the  derivatives  of  benzene  or  com- 
pounds of  the  aromatic  series.  Special  lectures  were  given  upon  the  pyridine 
and  chinoline  bases,  and  attention  was  called  to  those  compounds  which  have 
recently  found  application  in  medicine  and  the  arts. 

Laboratory  Work. — The  course  of  instruction  in  the  laboratory  was  substan- 
tially as  set  forth  in  the  Handbook  of  Information  for  the  year.  Each  student 
has  had  experience  in  the  analysis  and  synthesis  of  organic  bodies,  and  has  pre- 
pared at  least  thirty  organic  compounds  and  identified  them.  The  students 
also  made  a  number  of  artificial  dyestufFs  and  applied  them  to  cotton,  wool, 
and  silk.  The  attendance  in  the  laboratory  has  averaged  twenty-four  hours  a 
week  to  each  student.  During  aU  the  hours  devoted  to  laboratory  work  the 
students  constantly  received  informal  instruction  and  individual  assistance  from 
Mr.  Dodge  and  myself. 

The  progress  of  the  class  has  been  very  satisfactory,  and  the  students  have 
manifested  great  interest  in  their  work. 

Respectfully  submitted, 

Charles  E.  Colby, 
Instructor  in  Organic  Chemistry. 

REPORT  OP  DR.   WIECHMANN. 

The  First- Year  students,  in  the  course  of  Analytical  and  Applied  Chemistry, 
received  instruction  in  Chemical  Physics  twice  a  week  during  the  second  term. 
The  lectures  g^iven  treated  of :  Matter,  Motion,  Force,  Gravitation,  Work,  and 
Energy  ;  the  Three  States  of  Matter  ;  the  Properties  of  Matter  in  these  states  ; 
Weighing  and  Measuring.  The  recitations  held  were  on  the  subject-matter  of 
these  lectures,  and  on  lessons  assigned  in  Cooke's  Principles  of  Chemical 
Physics.  Problems,  illustrating  the  principles  taught,  were  worked  and  dis- 
cussed in  class. 

The  Second- Year  students,  in  the  course  of  Analytical  and  Applied  Chemistry, 
were  met  four  times  a  week  throughout  the  year.  Instruction  was  given  in 
Chemical  Philosophy,  treating  of :  the  Constitution  of  Matter,  Atomic  Weights, 
Molecular  Weights  and  Formulae,  Stoichiometry,  Laws  of  Chemical  Combina- 
tion, Chemical  Nomenclature,  Relation  of  Gases  to  Temperature  and  Press- 
ure, Diffusion  and  Dialysis  of  Liquids  and  Gases,  Thermo-Chemistry,  etc. 
The  work  done  embraced  lectures,  recitations,  and  the  demonstration  in 
class  of  numerous  problems.  The  text-book  used  was  Cooke's  Principles  of 
Chemical  Philosophy. 

Very  respectfully, 

F.    G.   WiECHMANN, 

Instructor  in  Chemical  Physics  and  Chemical  Philosophy. 


DEPARTMENT  OF  GEOLOGY  AND  PALAEONTOLOGY. 

Professor  Henry  Drisler^  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  brief  report  of  the  work  done  in 
the  Geological  Department  during  the  past  academic  year.  I  have  given  the 
following  lectures : 
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1.  In  Economic  Geology  three  lectures  per  week  throughout  the  year  to  the 
Fourth  Class  in  the  School  of  Mines. 

2.  In  General  Geology  three  lectures  per  week  to  the  Third  Class  of  the 
School  of  Mines. 

3.  In  General  Geology  to  Senior  electives  in  Department  of  Arts  and  Third- 
Year  Class  in  the  Department  of  Architecture,  School  of  Mines,  one  lecture 
per  week  throughout  the  year. 

4.  A  course  of  laboratory  instruction  in  microscopic  lithology  has  been  given 
by  Mr.  F.  J.  H.  Merrill,  Fellow  in  geology,  to  a  volunteer  class  of  eight 
students  belonging  to  the  Third-  and  Fourth-Year  Classes  in  the  School  of 
Mines. 

5.  Mr.  J.  I.  Northrop  has  given  a  course  of  laboratory  practice  in  PalaeontoU 
ogy  to  one  student  in  the  geological  course,  and  several  volunteer  students  three 
hours  per  week  throughout  the  year. 

6.  Mr.  Hensoldt,  assistant  in  Natural  History,  has  been  occupied  in  Curator's 
work,  mounting  and  arranging  specimens  five  days  per  week  throughout  the 
entire  year. 

The  Geological  Museum  and  the  laboratory  have'occupied  much  of  the  time 
of  Mr.  Merrill,  Mr.  Northrop,  and  myself ;  much  new  material  has  been  added 
which  has  been  studied,  labelled,  and  arranged  ;  fully  two  hours  a  day  each  have 
been  given  to  the  work  by  Mr.  Merrill,  Mr.  Northrop,  and  myself. 

The  additions  to  the  cabinet  during  the  past  year  are  enumerated  in  the 
accompanying  memorandum. 

ADDITIONS  TO  THE  CABINET  FROM  JUNE  30,  1 888.  TO  MAY  I,  1889. 

Economic  Geology,  number  of  specimens,     953,  value  $    780  cx> 
Geology,  *'  **  656,     "        1,066  00 

Zoology,  "  "  244.     "  94  00 

1,853  $1,940  00 

Furniture  cases 2    *'  800  00 


1,855     "      $2,740  00 
The  Botanical  Department  has  been  in  charge  of  Dr.  Britton  this  year  as 
last.     I  enclose  his  report  of  work  done. 

Yours  very  truly, 

J.  S.  Newberry. 
Columbia  College,  New  York,  May  9,  1889. 

REPORT  ON  THE  SUB-DEPARTMENTS  OF  BOTANY  AND  ZOOLOGY. 

In  the  School  of  Arts  instruction  has  been  given  in  General  Botany  to  an 
elective  section  of  Juniors  and  Seniors  by  lectures  accompanied  by  the  free  use 
of  diagrams,  specimens,  lantern  slides,  and  microscopic  preparations,  one  hour 
per  week  ;  to  an  elective  section  of  the  Senior  Class  in  the  practiced  study  of 
Histology  and  Morphology,  one  hour  per  week. 

In  the  School  of  Mines  instruction  has  been  given  to  the  entire  First  Class  in 
General  Botany,  with  especial  reference  to  Palaeontology,  by  lectures,  one  hour 
per  week  ;  to  a  First- Year  student  in  the  Geological  Course  in  Morphology  and 
Systematic  Botany,  two  hours  per  week  ;  to  a  Fourth-Class  student  in  the  same 
course,  in  General  Botany,  two  hours  per  week. 

Instruction  in  General  Zoology  with  especial  reference  to  Palaeontology  has 
been  given  to  the  Second  Class  with  the  exception  of  the  students  in  the  Course 
of  Architecture,  by  lectures,  one  hour  per  week,  and  to  a  Fourth-Year  student 
in  the  Geological  Course  practical  work,  two  hours  per  week. 

The  care  of  the  Herbarium  and  the  answering  of  questions  have  occupied 
nearly  all  the  remainder  of  my  time — averaging  not  less  than  six  hours  per  day. 
The  large  accessions  received  from  the  Royal  Botanic  Garden  at  Kew,  together 
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with  lesser  consignments  from  other  sources,  have  made  the  number  of  speci- 
mens added  during  the  past  year  not  less  than  10,000.  The  Herbarium  has 
been  visited  and  used  by  many  students,  including  persons  from  distant  parts  of 
the  country. 

The  Botanical  Library  has  been  increased  during  the  past  year  by  the  addi- 
tion of  120  volumes  and  about  150  pamphlets.  While  this  increase,  if  it  could 
annually  be  carried  out,  would  soon  result  in  a  very  considerable  number  of 
books,  it  actually  consists  of  not  very  much  more  than  the  current  literature  of 
the  subject  There  remain  not  less  than  1,000  volumes,  some  of  them  long  ago 
published,  and  now  difficult  to  obtain,  which  are  needed  to  make  the  collection 
of  botanical  books  measurably  complete. 

Respectfully  submitted, 

N.  L.  Britton, 

Instructor, 


DEPARTMENT  OF  MECHANICS. 

To  H  Drisler,  LL.D.,  Acting  President  of  Columbia  College: 

I  have  the  honor  to  report  that  the  students  of  the  Third  Class  of  the  School 
of  Mines  have,  for  convenience  of  instruction,  been  divided  into  three  sections, 
the  first  two  embracing  those  required  to  study  Analytical  Mechanics,  and  the 
third  embracing  the  students  in  Architecture,  who  are  only  required  to  pursue 
a  course  of  Elementary  Mechanics. 

The  first  two  sections,  as  a  class,  have  attended  me  for  the  general  purposes 
of  lecture  and  experimental  illustration  ;  for  recitation  and  drill  I  have  received 
ihtjirst  section,  whilst  the  second  section  has  attended  Professor  Rees.  Time, 
two  hours  per  week. 

The  third  section  attended  Professor  Rees  during  the  first  term  for  recitation^ 
and  during  the  second  term  they  attended  my  course  of  experimental  lectures 
to  the  Junior  Class,  in  both  cases  one  hour  per  week. 

Very  respectfully, 

Wm.  G.  Peck. 
Professor  of  Mechanics^  etc. 


DEPARTMENT  OF  MA  THEMA  TICS. 

Professor  H  Drisler^  LL.D.,  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  that,  during  the  past  year,  the  first  and  second 
classes  have  attended  in  mathematics  as  follows : 

The  first  class,  three  times  in  sections,  and  once  as  a  class — in  all  four 

times  per  week ; 
The  second  class — four  times  per  week  ; 
and  have  each  completed  the  prescribed  curriculum.     Opportunities  have  been 
given  for  mathematical  work  not  included  in  the  required  courses,  of  which 
some  of  the  more  proficient  students  have  availed  themselves. 

Two  graduates  of  the  school  have  been  pursuing  advanced  courses,  one  in 
Quaternions  and  one  in  higher  Calculus.  An  account  of  their  studies  is  given 
in  my  report  upon  the  higher  mathematics  in  the  graduate  department  of  the 
School  of  Arts. 

Respectfully  submitted, 

J.  H.  Van  Amringe, 

Professor  of  Mathematics. 
Columbia  College,  School  of  Mines,  March  30,  1889. 
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DEPARTMENT  OF  PHYSICS. 

FIRST  YEAR  CLASS. 

The  First- Year  Class  was  engaged  for  three  hours  per  week  during  the  first 
term  on  the  subjects  of  Magnetism,  Electricity,  and  Optics,  as  follows  : 

Properties  of  magnets  ;  magnetic  induction  ;  difference  between  magnets 
and  magnetic  substances  ;  magnetic  attractions  and  repulsions ;  terrestrial 
magnetism  ;  frictional  electricity  ;  electrical  attractions  and  repulsions  ;  elec- 
trical capacity  ;  electrical  potential ;  electrical  induction  ;  electrical  machines  ; 
Leyden  jar  ;  voltaic  batteries  ;  polarization  ;  galvanometer  ;  tangent  compass  ; 
Ohm's  law  ;  luminous,  heating,  and  chemical  effects  of  batteries  ;  electro-met- 
allurgy ;  attraction  and  repukion  of  currents  ;  electro-magnets  ;  electric  tele- 
graphs ;  electro-motors  ;  voltaic  induction  ;  magneto-induction  ;  inductorium  ; 
magneto-electrical  machines  ;  telephone  ;  microphone  ;  phonograph  ;  thermo- 
electric currents. 

Optics, — Velocity  of  light ;  photometers  ;  reflection  ;  plane,  concave,  and 
convex  mirrors  ;  spherical  aberration  ;  index  of  refraction  ;  prisms  ;  lenses  ; 
spherical  and  chromatic  aberration  ;  spectroscope  ;  lines  from  the  sun  and 
stars  ;  phosphorescence  ;  fluorescence  ;  optical  instruments  ;  simple  and  com- 
pound microscopes  ;  photographic  camera  ;  astronomical  and  terrestrial  tele- 
scopes ;  human  eye  ;  opthalmoscope. 

Second  Term, — Coefficients  of  expansion  of  solids,  liquids,  and  gases  ; 
thermometers  ;  compensated  pendulum  ;  fusion  ;  latent  heat ;  solution  ;  ten- 
sion of  vapors  ;  liquefaction  of  vapors  ;  hygrometry  ;  conduction  by  solids, 
liquids,  and  gases  ;  radiant  heat  ;  steam-engine. 

Sound. — Nature  of  sound  waves  ;  velocity  of  sound  in  solids,  liquids,  and 
gases  ;  reflection  and  refraction  of  sound  ;  noise  and  musical  tones  ;  measure- 
ment of  length  of  sound  waves  ;  interference  ;  laws  of  vibrating  strings ; 
musical  scale  ;  vibrations  of  rods  ;  flute  pipes ;  reed  pipes ;  vibrations  of 
plates  ;  resonance  ;  clang-tint ;  the  voice  ;  the  ear. 

THIRD  YEAR  CLASS. 

The  Third-Year  Class  was  engaged  two  hours  per  week  during  the  first  and 
second  terms  as  follows  : 

First  term, — First  law  of  mechanical  theory  of  heat ;  experiments  of  Joule, 
Rowland,  and  Him  ;  indicator  diagrams  ;  isothermals  of  gases,  liquids,  and 
solids  ;  adiabatic  curves  ;  isothermals  of  steam  ;  Camot's  engine  ;  second  law 
of  mechanical  theory  of  heat ;  steam-engines  and  caloric  engines ;  specific 
heat  of  solids,  liquids,  and  gases ;  kinetic  theory  of  gases  ;  physiological  ap- 
plications of  theory  of  heat. 

Electricity. — Electrical  units  ;  constants  of  a  battery  ;  Wheatstone  bridge  ; 
resistance  ;  electro-motive  force  ;  potential ;  dynamos  ;  thermo-dynamics  of  a 
battery  ;  theory  of  dynamos  and  motors. 

Undulatory  theory  of  light, — Reflection  and  refraction  ;  interference  of 
light  waves  ;  measurement  of  length  of  waves ;  double  refraction ;  plane,  ar- 
eolar, elliptical  polarization  ;  conical  refraction. 

POST-GRADUATES. 

A  small  number  of  Post-graduates  were  engaged  two  hours  per  week  during 
the  first  and  second  terms  in  making  measurements  of  length  with  dividing 
engine  and  cathetometer  ;  determinations  of  angles  of  crystals  with  goniome- 
ter ;  radii  of  lenses  with  spherometer ;  specific  gravities  of  solids  and  liquids 
with  balance  and  otherwise. 

Respectfully  submitted, 

O.  N.  Rood. 

Professor  of  Physics* 
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DEPARTMENT  OF  ENGINEERING, 

Doctor  Henry  DrisUr,  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  present  the  following  report  of  the  operations  of  my 
Department  for  the  last  year. 

llie  summer  schools  of  Practical  Mining,  Surveying,  and  Mechanical  En- 
gineering were  held  successfully  and  with  increased  mterest  on  the  part  of 
the  students,  during  the  last  vacation.  The  School  of  Practical  Mining, 
under  Adjunct  Professor  H.  S.  Munroe,  with  Mr.  Ira  H.  Woolson,  Assistant 
in  the  Drawing  Department,  as  principal  assistant,  and  Mr.  D.  F.  Haasis  as 
volunteer  assistant,  was  held  at  Lake  Superior,  and  occupied  six  weeks.  The 
Summer  School  of  Surveying  under  Adjunct  Professor  H.  S.  Munroe,  with  Mr. 
R.  £.  Mayer,  Assistant  in  Drawing  Department,  as  principal  assistant,  and 
Mr.  W.  H.  Stuart  (Fellow  m  Engineering),  F.  W.  Denton,  and  D.  L.  R. 
Dresser,  as  volunteer  assistants,  was  held  at  Litchfield,  Conn.,  as  usual, 
and  occupied  six  weeks  for  the  students,  and  about  eight  weeks  for  the 
assistants. 

The  Summer  School  of  Mechanical  Engineering  under  Adjunct  Professor  F. 
R.  Hutton,  with  Mr.  G.  S.  Percival,  Henry  Lipps,  and  W.  D.  Gardner,  as 
volunteer  assistants,  was  held,  as  is  the  custom,  in  New  York  City  and  vicinitv, 
and  occupied  about  four  weeks.  As  full  reports  have  already  been  handed  m 
relating  to  these  Summer  Schools,  it  is  unnecessary  for  me  in  this  report  to  say 
more  than  to  highly  commend  the  officers  who  have  had  charge  of  them  ;  and  to 
state  that  the  work  required  of  the  students  is  systematically  laid  out  and  faith- 
fully supervised.  The  students  work  hard  and  take  great  interest  in  the  prac- 
tical exercises,  from  the  beginning  to  the  end  of  each  term  of  the  schools. 

The  course  of  instruction  in  the  Engineering  Department  remains  substan- 
tially the  same  as  for  the  last  year  ;  the  only  exception  being  that  improvements 
in  methods  and  scope  of  instruction-  which  are  suggested  by  experience,  or 
made  advisable  by  the  increasing  capabilities  of  the  students,  have  been  intro- 
duced. It  is  quite  apparent  that  although  there  has  not  been  any  marked 
increase  in  numbers  m  the  higher  classes  of  the  School  of  Mines,  there  has 
been  a  notable  improvement  in  the  qualifications  of  the  students  as  a  whole, 
demanding  on  the  part  of  the  instructors  a  higher  standard  of  instruction. 

I  cannot  too  highly  commend  the  zeal  and  faithfulness  of  the  instructors  in 
the  Engineering  Department,  who  endeavor  by  constant,  patient,  and  assiduous 
work,  by  lectures  and  by  personal  conference  to  stimulate  the  enthusiasm  of  the 
students  and  to  lead  them  to  put  forth  their  best  efforts  in  investigation  and  in 
the  acquisition  of  the  fundamental  principles  which  constitute  the  groundwork 
of  the  professions. 

During  the  year  a  very  important  acquisition  to  the  apparatus  for  investiga- 
tion has  been  conditionally  secured  through  the  efforts  of  Professor  Hutton,  in 
the  purchase  of  a  testing  machine  built  by  the  Towne  Manufacturing  Company 
of  Stamford,  Conn.,  and  known  as  the  Emery  Testing  Machine.  This  appar- 
atus is  probably  the  finest  testing  machine  in  this  country,  and  is  capable  of 
testing  the  tensil  and  compressive  strength  of  materials  to  the  extent  of  seventy 
tons  per  square  inch.  No  other  institution  in  this  country,  as  far  as  I  know, 
possesses  so  valuable  a  machine  of  this  character. 

The  Trustees  having  provided  for  a  post-graduate  course  in  Electrical 
Engineering,  it  is  hoped  that  this  branch  of  instruction  may  be  effectually 
begun  during  the  first  term  of  the  coming  year ;  and  it  will  be  my  aim  to  make 
the  instruction  as  thorough  and  the  standard  as  high  as  possible. 

Mr.  Stuart,  Honorary  Fellow,  has  attended  all  the  lectures  of  Di.  Billings, 
according  to  the  directions  of  the  Faculty,  and  has,  with  the  aid  of  Dr.  Bil- 
lings, prepared  questions  on  the  course  of  lectures  which  constitute  the  basis  of 
the  quizzing  exercises  held  on  special  days.  Mr.  Stuart  has  also  conducted 
recitations  on  "  Roads  and  Pavements  "  with  the  students  in  Engineering  of 
the  Second  Class,  thereby  saving  the  time  required  for  these  recitations  in  the 
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Third  Class,  and  giving  that  much  more  time  to  the  class  in  the  higher  branches 
of  engineering. 

The  courses  of  instruction  in  Drawing  and  Engineering  Desigpa  have  been 
very  materially  improved  as  the  students  become  more  advanced  in  general 
qu£difications  at  the  time  of  entering  the  School  of  Mines. 

Very  respectfully, 

W.  P.  Trowbridge, 
Professor  of  Eftginteting, 
Columbia  College,  April  23,  1889. 


I^EPARTMENT  OF  GEODESY  AND  PRACTICAL  ASTRONOMY, 
To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  as  follows  on  the  work  of  my  department : 

(i)  The  Fourth  Class  in  Geodesy,  numbering  twenty-three  students,  has  met 
me  twice  a  week  for  lectures  and  recitations  on  the  following  subjects : 

{a\  Spherical  coordinates  used  in  astronomy. 

(^1  Time — mean  solar,  apparent  solar,  sidereal,  and  standard  time. 

\c)  Mathematical  theory  of  the  transit  instrument  in  the  meridian. 

yd)  Mathematical  theory  of  latitude  determinations  by  the  sextant  and  by  the 
zenith  telescope. 

{e)  Theory  of  longitude  determinations. 

\j)  Mathematical  theory  of  azimuth  determinations  of  the  first  class. 

Xg)  Practical  applications  of  the  *' method  of  least  squares"  to  the  reduction 
of  transit  observations,  and  to  the  adjustment  of  a  triangulation  net. 

iK)  Pendulum  observations  for  determining  the  figure  of  the  earth. 
%)   Magnetic  observations  for  determining  declination,  inclination,  and  in- 
tensity, 
(y)  The  use  of  the  "  method  of  least  squares  "  in  obtaining  empirical  formula:. 

(2)  The  Third  Class  in  astronomy  and  geodesy,  numbering  nineteen  students, 
has  attended  two  hours  a  week.  During  the  first  term  the  subject  of  **  general 
astronomy  "  was  gone  over,  using  Peck's  Popular  Astronomy^  and  supplement- 
ing the  text-book  witli  illustrated  lectures  on  telescopes,  solar  system,  time, 
moon,  sun,  planets  and  planetoids,  comets  and  meteors,  and  stars  and  nebulae. 
As  usual  during  the  second  term,  the  subject  of  "geodesy"  has  been  dealt 
with.  The  text-book.  Gore's  Geodesy,  has  been  supplemented  by  lectures  on 
direction  and  repeating  theodolites,  micrometer-microscopes,  heliotropes,  base 
apparatus,  comparators,  signal  tripods  and  towe»,  barometric  hypsometry, 
trigonometric  levelling,  etc. 

(3)  The  work  of  the  summer  class  in  practical  geodesy  has  been  made  the 
subject  of  a  special  report  as  you  desired. 

Respectfully  submitted, 

John  Krom  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy, 
Columbia  College,  April  4,  1889. 


DEPARTMENT  OF  ARCHITECTURE, 

To  the  Acting  President  of  Columbia  College  : 

In  a  paper  which  I  addressed  to  President  Barnard  at  the  time  this  depart- 
ment was  organized,  eight  years  ago,  I  expressed  a  hope  that  it  might  be 
possible  to  set  on  foot  a  sort  of  architectural  laboratory  in  which  our  students 
might  become  acquainted  with  the  practical  details  of  plumbing,  painting, 
masonry,  etc.,  so  as  to  become  better  judges  of  work  than  the  ordinary 
experience  of  office  work  would  make  them. 
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Lack  of  space  even  more  than  lack  of  time  has  prevented  the  fulfilment  of 
this  hope,  the  room  devoted  to  this  work  having  been  needed  for  other  things. 
But  a  year  ago  Mr.  R.  T.  Auchmuty  suggested  that  perhaps  the  same  thing 
might  be  effected  at  the  Trade  Schools  for  Mechanics,  which  he  had  established 
at  the  corner  of  ist  Avenue  and  67th  Street,  and  the  permission  of  the 
Trustees  having  been  obtained »  it  was  accordingly  arranged  that  the  Third-and 
Fourth-year  classes  should,  this  winter,  spend  every  Wednesday  afternoon  at 
the  Trade  Schools,  taking  lessons  in  plumbing  and  masonry.  These  continued 
from  the  middle  of  November  to  the  middle  of  April,  and  though  subject  to 
drawbacks  incidental  to  the  first  trial  of  the  experiment,  the  results  were  emi- 
nently satisfactory,  both  to  the  students  and  to  the  managers  of  the  schools. 

Early  in  March  a  volunteer  force  of  half-a-dozen  of  the  class  employed  their 
newly  acquired  skill  one  Saturday  in  trying  a  very  successful  experiment  in 
bricklaying,  executing  a  barrel-vauli  in  the  Byzantine  manner,  with  inclined 
courses  and  without  centring. 

The  rest  of  the  work  of  the  department  has  gone  on  very  much  as  de- 
scribed in  my  last  year's  report,  the  only  important  change  being  that  while 
the  First-year  class  have  read  a  French  text-book,  as  last  year,  the  Second  class 
have  substituted  a  text-book  in  German,  materially  increasing  their  acquaintance 
with  the  German  language  and  especially  with  German  technical  terms,  re- 
hearsing in  that  tongue  the  commonplaces  of  archaeology  and  architectural 
history.  These  French  and  German  readings  are  amply  illustrated  with  draw- 
ings, diagrams,  and  photographs,  and  with  books  taken  out  of  the  general  Col- 
lege Library,  as  well  as  with  those  on  our  own  shelves.  Altogether  they  make 
an  interesting  and  instructive  addition  to  the  work  in  hand. 

For  the  rest,  the  methods  adopted  last  year  and  described  in  last  year's 
report  have  been  followed  without  substantial  modification.  Some  minor 
changes  have  suggested  themselves,  which  may  perhaps  next  year  be  put  in 
practice. 

The  total  number  of  students  in  the  department  has  been  66,  in  place  of  54 
last  year,  and  45  the  year  before.  The  most  noticeable  feature  in  this  increase 
of  numbers  is  that  it  is  due  largely  to  an  increase  in  the  number  of  graduate 
students,  most  of  whom  have  entered  the  department  in  advanced  standing. 

Of  these  there  are  now  16  in  the  department,  making  a  fourth  of  the  whole 
number,  who  have  previously  taken  a  degree  in  some  college  or  scientific 
school.  They  have  come  from  Harvard,  Yale,  Williams,  Princeton,  Kenyon 
Collie,  and  the  University  of  California,  besides  graduates  from  our  own  Col- 
lege, both  of  the  School  of  Arts  and  of  the  School  of  Mines. 

Respectfully  submitted, 

WiLUAM  R.  Ware, 
Professor  of  Architecture, 

May  13,  1689. 


REPORT  ON  BIOLOGY  AND  HYGIENE. 

To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  report  that  during  the  past  year,  instruction  has  been 
given  to  the  students  of  the  Second  class  in  the  School  of  Mines,  in  biology  and 
hygiene,  in  accordance  with  the  schedule  c;iven  in  the  Circular  of  Information 
of  1889-90,  pages  80-81.  Two  courses  of  lectures  on  these  subjects  have  been 
given.  The  first  given  in  November  and  December,  1888,  upon  general 
Biology,  first  help  in  Accidents  and  Injuries,  Vital  Statistics,  and  some  of  the 
prinapal  causes  of  Disease. 

The  second  course  was  delivered  in  March  and  April  of  the  present  year, 
And  was  devoted  chiefly  to  matters  connected  with  the  municipal  sanitary 
engineering. 

The  laboratory  course  of  instruction  in   Microscopy  and  Biology  for  the 
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Chemists  of  the  Second  and  Third  classes  has  been  continaed  through  the  year, 
as  shown  by  the  report  of  Dr.  Julien.  The  results  of  the  year's  work  are  be- 
lieved to  have  been  satisfactory.  The  results  of  the  quizzes  and  examinations 
held  by  Mr.  Stuart  in  his  lecture,  indicate  interest  and  intelligent  attention 
upon  the  part  of  the  class. 

Respectfully  submitted, 

John  S.  Billings, 
Lecturer  on  Biology  and  Hygiene, 
Columbia  Coll<^e,  May  3,  1889. 

REPORT  OF  DR.   JULIEN. 

Two  classes  of  students  in  the  Second  and  Third  Year  of  the  Chemical  Course 
have  been  at  work  in  my  laboratory  during  the  past  year.  As  usual,  the  main 
instruction  has  been  given  through  practical  work,  accompanied  by  lectures 
wherever  needed. 

The  students  of  the  Second  Year  have  attended  four  hours  each  week,  and 
have  learned  the  theory  and  use  of  the  microscope  and  methods  of  mounting, 
and  some  of  the  more  important  applications  of  the  instrument  to  purposes  of 
interest  to  the  chemist,  viz. :  the  examination  of  fibres  and  textile  fabrics,  paper, 
handwriting,  and  forgeries ;  the  detection  of  adulterations  in  foods,  on  speci- 
mens now  sold  in  the  city  ;  micro-chemical  examinations ;  the  detection  of  poi- 
sons by  microscopical  methods ;  the  identification  of  blood-stains,  examination 
of  urinary  deposits,  absorption-spectra,  refractive  indices,  and  the  manipulation 
of  high-power  objectives. 

The  students  of  the  Third  Year  have  also  spent  four  hours  per  week  in  learn- 
ing practically  the  art  of  photo-micrography,  the  study  of  some  of  the  lower 
organisms,  such  as  yeasts,  moulds,  fresh-water  algse,  infusoria,  etc.,  and 
especially  the  subject  of  bacteriological  investigations  in  general,  and  particu- 
larly of  species  affecting  the  sanitary  character  of  air  and  of  the  drinking  water 
of  OUT  cities.  I  am  happy  to  report  that  I  have  never  had  a  class  which  has 
made  such  progress  as  this. 

Respectfully  submitted, 

Alexis  A.  Julien. 


REPORTS  ON  SUMMER  SCHOOL  WORK. 
SUPPLEMENT  TO  APPENDIX  B, 
A.   SUMMER  SCHOOL  IN  PRACTICAL  GEODESY. 
To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  submit  herewith  my  report  on  the  work  of  the  Summer 
School  in  Practical  Geodesy  for  the  year  1888.  The  dass  began  work  on  Mon- 
day, June  nth,  at  9:30  a.m.,  and  was  dismissed  on  Wednesday,  July  25th. 
From  June  nth  to  June  30th  the  class  remained  in  New  York  City,  engaged  in 
observatory  work.  On  July  2d  the  class  reported  for  duty  at  Cooperstown,  N. 
Y.y  where  the  field  work  was  continued.  The  State  En^neer,  John  M.  Bogert, 
C.E.,  loaned  the  class  several  very  fine  instruments,  which  enabled  me  to  divide 
up  the  work  by  squads  more  advantageously  than  otherwise  I  could  have  done. 
I  was  assisted  during  the  summer  by  Lea  McI.  Luqner,  C.E.,  and  £.  L. 
Stabler,  Ph.D. 

The  class  numbered  twenty-four  {24)  students. 

Besides  the  observatory  and  field  work,  the  students  were  required  to  write 
memoirs  on  the  following  subjects : 
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I. — The  Columbia  College  lo-in.  Direction  Instrument  fully  described 

and  illustrated  (with  cross-sections  and  photographs).  With  methods 

of  adjustments  and  of  measuring  angles  by  "  single  angle  "  and  by 

"directions."     Messrs.  Massa  and  Monell. 
II. — Machines  and  methods  for  graduating  circles.     Messrs.  A.  Smith  and 

Stoughton. 
III. — ^Automatic  recording  instruments  for  meteorological  purposes.  Messrs. 

Dresser  and  Wainwright. 
IV. — Forms  of  base-measuring  apparatus  from  the  earliest  times  to  the 

present  day.     Messrs.  Berry  and  Whitlock. 
V. — Methods  used  in  making  telescope  lenses  and  testing  the  same. 

Messrs.  Luquer  and  Schroeder. 
VI. — Forms  of  Transit  instruments  and  of  chronographs,  with  electric  con- 
nections.    Messrs.  Preston  and  Oseransky. 
VII. — Forms  of  instruments  used  in  measuring  distances, — i.  e,^  telemeters. 

Messrs.  Volckening  and  Ives. 
VIII. — Forms  of  angle-measuring  instruments  from  the  earliest  times  to  the 

present  day.     Messrs.  Harrington  and  Freedman. 
IX. — Time-distributing  operations  from  Washington,  Harvard  Collie,  and 

N.  Y.  City. 
X. — Description  of  function,  apparatus,  etc.,  of  the  Bureau  of  Weights 

and  Measures,  Paris.     Messrs.  Fowler  and  Klapp. 
XI. — Description  of  the  different  forms  of  signals  used  m  Geodetic  surveys 

— poles,  towers,  heliotropes,  night  lamps,  etc.     Messrs.   Denton 

and  Provost. 
XII. — The  application  of  photography  to  topographical  surveying.     Mr. 

Gildersleeve. 

Several  memoirs  show  painstaking  care  and  intelligent  reading,  as  well  as 
practical  acquaintance  with  the  subjects  discussed. 

I  give  below  the  outline  of  the  work  required  of  the  whole  dass : 

I. — I.  Use  of  the  Almanac  for  calculating  elements  needed  in  reductions. 

2.  Conversion  of  mean  time  into  sidereal  time  and  vice  versa^  and 

apparent  time  into  mean  time  and  vice  versa. 

3.  Values  of  level  divisions  obtained  by  means  of  the  "  level  trier." 
II.— Sextant. 

1.  Construction  of  the  instrument. 

2.  Theory  of  the  instrument. 

3.  Adjustments. 

4.  (a)  Angle  measuring. 

( b\  Time  by  single  altitudes  of  sun  employing  artificial  horizon. 

\c)  Time  by  equal  altitudes  of  the  sun — (art.  hor.) 

\dS  Latitude  by  single  altitudes  of  Polaris  (art.  hor.) 

\e^  Latitude  by  single  altitudes  of  the  sun  (art.  hor.) 

(/)  Latitude  by  circummeridian  altitudes  of  the  sun  or  stars  (art. 

hor.) 
(g)  Time  by  altitudes  of  stars. 

!h  i  Longitude  by  Lunar  distances. 
X )  Latitude  and  Longitude  by  Sumner's  method. 
III. — Transit  Instrument  Clock  and  Clu>onograph. 

1.  Construction. 

2.  Theory  of  instruments. 

3.  Adjustments. 

4.  Star  lists  and  tables. 

5.  Observations  and  reductions  for  constants  and  time  error  of  clock. 
IV. — Base  measuring. 

1.  Construction  of  apparatus. 

2.  Adjustments. 

3.  Measurement  of  a  base  and  reduction  of  observations. 
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V. — Angle  measuring  by  **  repetitions." 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Observations  and  reductions. 
VI. — Angle  measuring  by  "directions." 

1.  Construction  of  instrument. 

2.  Adjustments. 

3.  Observations  and  reductions. 

4.  Night  observations. 

VII. — Determination  of  the  true  meridian,  and  the  azimuth  of  a  line. 

1.  Theory  of  methods. 

2.  Observations  and  reductions. 
VIII. — Trigonometric  levelling. 

1.  Theory  of  methods. 

2.  Observations  and  reductions. 
IX. — Barometric  hypsometry. 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Formulae  and  tables. 

4.  Observations  and  reductions. 
X. — Tenestrial  magnetism. 

1.  Construction  of  instruments. 

2.  Adjustments. 

3.  Theory  of  methods. 

4.  Determination  of  constants. 

N.  B,  Reports  must  be  made  on  the  printed  blanks  furnished,  and  the  ob- 
servations must  accompany  the  report.  Observations  must  be  reduced  very 
shortly  after  they  have  been  made. 

I  submit  with  this  report : 

!a)  Blanks  used  for  calculations  of  observations. 
b)  Records  of  base-line  measurements  and  their  reductions. 

(c)  Records  of  angle  measurements  and  their  reductions. 

(d)  The  sets  of  calculations  by  each  student  on  the  various  pieces  of  work 
demanded  by  the  scheme. 

(e)  The  several  memoirs. 

Respectfully  submitted, 

John  Krom  Rees, 
Professor  of  Geodesy  and  Practical  Astronomy, 
School  of  Mines,  Columbia  College,  New  York,  March  2,  1889. 


B.   SUMMER  SCHOOLS  IN  PRACTICAL  MINING  AND  SURVEYING. 
Professor  Henry  Drisler^  Acting  President  Columbia  College  : 

I  have  the  honor  to  transmit  herewith  the  reports  of  Professor  H.  S.  Mun- 
roe  on  the  Summer  Schools  of  Practical  Mining  and  Surveying, — the  former 
held  in  the  mining  regions  of  Lake  Superior,  and  the  latter  at  Litchfield,  Con- 
necticut,— during  the  last  summer  vacation. 

The  very  satisfactory  progress  of  these  schools  in  the  direction  of  increased 
efficiency  and  extended  scope  of  instruction,  each  year,  is  due  to  the  constant 
devotion  of  Professor  Munroe  and  his  assistants  to  the  personal  instruction  of 
the  students  and  to  the  aims  and  objects  for  which  the  summer  schools  were 
established. 

Greater  success  could  hardly  have  been  asked  or  anticipated. 

Very  respectfully, 

W.  P.  Trowbridge, 
Professor  of  Engineering. 
New  York,  April  i8,  1889. 
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SUMMER  SCHOOL  OF  PRACTICAL  MINING. 

The  twelfth  session  of  the  Summer  School  of  Practical  Mining  was  held  in 
the  Lake  Superior  copper  and  iron  regions  during  June  and  July,  1888. 

Mr.  Ira  H.  Woolson,  E.M.,  instructor  in  Practical  Mining  and  in  Drawing, 
and  Mr.  Dunbar  F.  Haasis,  E.M.,  served  as  assistants. 

Fifteen  students  attended  the  school,  as  required  by  statute. 

The  same  general  plan  of  work  was  followed  as  in  previous  years.  The 
greater  part  of  the  time  was  spent  at  the  Atlantic  copper  mine,  near  Houghton, 
m  careful  and  detailed  study  of  the  mine  plant  and  of  the  various  operations  of 
mining.  On  the  completion  of  this  work  visits  were  made  to  other  mines  and 
points  of  interest  in  the  copper  and  iron  regions. 

At  the  Atlantic  mine  we  received  a  most  hospitable  welcome,  and  during  our 
stay  both  officers  and  men  did  every  thing  in  their  power  to  make  our  visit 
pleasant  and  profitable.  The  difficulty  of  providing  satisfactory  accommodation 
and  board  for  the  students  was  overcome  this  year  by  the  use  of  the  tents  recently 
purchased.  Floors  for  the  tents,  and  portable  oil-stoves  for  heating,  made  the 
tents  comfortable  even  in  the  coolest  and  most  inclement  weather.  The  floors 
were  made  in  sections,  and  have  been  stored  at  the  mines  for  use  another  year. 
A  cook  was  engaged  at  Cleveland,  and  most  of  the  necessary  supplies  were  ob- 
tained at  the  mine  store  at  a  small  advance  over  cost  price.  The  cost  of  board 
to  the  students  was  about  eight  dollars  a  week. 

The  work  of  the  students  this  year  at  the  Atlantic  mine  was  very  creditable, 
and  they  brought  away  with  them  note-books  well  fiUed  with  sketches  and 
descriptions  of  mine  plant  and  mining  methods.  By  preliminary  talks  to  the 
class  each  morning,  by  personal  instruction  during  the  day,  and  by  examination 
and  criticism  of  the  note-books  at  night,  the  student  is  taught  what  to  study  and 
observe,  and  how  to  record  his  observations.  This  careful  instruction  and  drill 
has  proved  most  useful.  The  students  are  trained  in  habits  of  minute,  system- 
atic, and  careful  observation,  which  cannot  fail  to  be  of  service  to  them  in  their 
subsequent  professional  work.  Entirely  apart  from  the  value  of  the  observa- 
tions and  notes  to  them  as  students  of  mining,  the  training  that  the  students 
receive  in  taking  notes  would  of  itself  justify  the  time  devoted  to  the  summer 
school. 

The  pedagogic  value  of  the  summer  school,  as  an  introduction  to  the  tech- 
nical lectures  of  the  ensuing  year,  is,  however,  the  chief  reason  for  its  existence. 
It  supplies  the  place  of  laboratory  work  in  chemistry  and  physics,  or  cHnical  in- 
struction in  medicine,  in  giving  the  student  the  necessary  foundation  upon 
which  to  base  his  ideas.  A  course  of  lectures  by  a  professional  accountant  on 
the  intricacies  of  book-keeping  would  be  almost  incomprehensible  to  a  student 
who  had  never  seen  a  ledger.  The  subject  of  mining  engineering  is  in  special 
need  of  such  preliminary  object-teaching,  dealing  as  it  does  with  the  details  of 
work  carried  on  below  the  surface  of  the  ground,  in  distant  regions  more  or  less 
mysterious  even  to  those  living  in  the  immediate  vicinity,  and  quite  removed 
from  the  every-day  experience  of  the  student.  Many  of  our  students  have  never 
been  in  a  mine  before  coming  to  the  school.  To  such  men,  but  for  the  advan- 
tages offered  by  the  summer  school,  a  lecture  on  the  details  of  underground 
work  would  convey  very  vague  ideas  of  mining  methods.  The  conceptions  of 
such  student  would  in  many  cases  be  as  grotesquely  unlike  actual  practice  as  the 
ideas  formed  in  the  brain  of  an  African  chief  from  his  guest's  description  of  the 
wonders  of  a  city  house,  with  its  modem  conveniences  and  its  aesthetic  appoint- 
ments. Obviously  the  more  complete  the  student's  knowledge  of  mining  work, 
the  more  he  will  gain  from  a  critical  lecture  on  mining  methods.  It  is  with  this 
in  view,  among  other  things,  that  the  student's  study  is  made  as  minute  as  pos- 
sible and  so  much  of  the  time  of  the  summer  school  is  spent  at  one  mine. 

On  the  completion  of  the  work  at  the  Atlantic  mine  a  week  was  spent  in 
visiting  other  mines  in  the  copper  and  iron  region,  including  the  Copper  Falls 
and  Central  mines  on  Keweenaw  Point ;  the  surface  workings  and  dressing  works 
of  Calumet  and  Hecla ;  the  new  vertical  shaft  and  deep  workings,  on  the 
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Calumet  deposit,  of  the  Tamarack  Mining  Company  ;  the  Quincy  mine,  and  the 
smelting  works  of  the  Detroit  and  Lake  Superior  Copper  Company.  In  the 
iron  region  the  Champion,  Bamum,  Lake  Superior,  and  Cleveland  iron  mines^ 
and  the  Ropes  and  Michigan  Company's  gold  mines,  in  Marquette  County,  were 
visited  and  examined.  In  the  light  of  their  previous  studies  at  the  Atlantic 
mine,  the  students  found  much  that  was  new  and  interesting  at  each  of  the 
mines  visited. 

Finally,  before  the  class  disbanded,  each  student  was  assigned  some  mine  or 
mining  region  for  independent  study,  or  some  subject  connected  with  mining 
which  would  require  him  to  visit  mines  other  than  those  included  in  the  regular 
course.  Beside  their  regular  and  required  work,  many  of  the  class  voluntarily 
continued  their  practical  studies  throughout  the  summer,  and  some  devoted  the 
Christmas  holidays,  as  well,  to  visiting  mines  and  metallurgical  works. 

Messrs.  J.  H.  Woolson  and  D.  F.  Haasis  deserve  esp>ecial  commendation  for 
the  zealous  and  efficient  assistance  rendered  by  them  in  the  work  of  the  summer 
school ;  and,  as  in  past  years,  we  are  greatly  indebted  to  the  owners,  officers, 
and  men  of  the  different  mines  visited  tor  their  courteous  and  hospitable  atten- 
tions. Our  thanks  are  especially  due  to  those  connected  with  the  Atlantic  mine, 
where  we  made  so  long  a  stay,  and  which  mine  has  several  times  been  made  our 
head-quarters  in  the  copper  region.  It  is  to  be  hoped  that  before  long  our  friends 
in  the  mining  regions  may  begin  to  reap  some  advantage  from  their  kindness  and 
interest  in  our  work.  Our  repeated  visits  to  the  Lake  Superior  mines  has  not 
been  without  result,  as  is  evidenced  by  the  increasing  number  of  our  graduates 
finding  employment  in  responsible  positions  in  the  region.  The  summer  school 
has  perhaps,  directly  or  indirectly,  been  the  cause  of  the  establishment  of  the 
Michigan  Mining  School  at  Houghton,  where  one  of  our  graduates  now  fills  an 
important  position  in  the  faculty. 

Respectfully  submitted, 

Henry  S.  Munroe. 

Columbia  College,  April  17,  1889. 

SUMMER   SCHOOL  OF  SURVEYING. 

The  fifth  session  of  the  Summer  School  of  Surveying  was  held  at  Litchfield, 
Conn.,  in  August  and  September  of  last  year. 

The  following  served  as  assistants,  as  provided  by  resolutions  of  the  Trustees, 
viz.,  Mr.  Ralph  £.  Mayer,  C.E.,  Assistant  in  Surveying  and  Drawing;  Mr. 
William  H.  Stuart,  C.E.,  Fellow  in  Engineering  and  Honorary  Fellow  in 
Mathematics ;  Mr.  D.  L.  Dresser,  '8q,  and  Mr.  F.  W.  Denton,  '89. 

Forty-eight  students  attended  the  Summer  Class  as  required  by  statute. 

Of  this  number,  fourteen  are  members  of  the  present  fourth  class,  who  did  not 
attend  the  Summer  School  of  Surveying  with  their  class  the  year  before,  or  who 
failed  to  complete  their  work  at  that  time.  Thirteen  are  volunteers  of  the 
present  second  class  who  were  allowed  to  take  their  surveying  in  advance  of  the 
regular  time,  in  order  that  they  might  be  able  to  take  other  work  next  summer, 
either  with  Prof.  Hutton  in  the  machine  shop,  or  additional  work  in  surveying. 

Besides  these,  four  students  attended  the  Summer  School  for  advanced  work 
in  topographical  surveying. 

The  class  assembled  Saturday,  August  nth,  and  began  work  the  following 
Monday.  The  session  lasted  six  weeks,  terminating  Saturday,  September  22d. 
Tlie  head-quarters  was  at  the  Island  House  on  Bantam  Lake,  near  Litchfield. 
The  student;!  were  accommodated  in  the  hotel,  in  the  barrack  building,  in  tents, 
and  in  part  at  neighboring  farm-houses.  Those  sleeping  in  the  tents  and  in  the 
barrack  building  took  their  meals  at  the  Island  House. 

The  plan  of  work  followed  closely  the  programme  of  previous  years  as  detailed 
in  the  hand-book.  The  work  of  the  class  merits  the  highest  commendation  ; 
the  men  working  diligently,  showing  great  interest  in  the  solution  of  the  survey- 
ing problems  assigned  them,  and  zeal  in  acquiring  skill  in  the  use  of  surveying 
instruments.     Toward  the  end  of  our  .stay  the  work  was  interrupted  by  an 
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unusual  number  of  rainy  days.  Had  this  rain  come  earlier  the  students  in  most 
cases  might  have  made  up  the  lost  time  by  a  little  extra  diligence.  As  it  is,  a 
larger  number  than  usual  will  have  to  come  again  to  Litchfield  to  complete  the 
required  amount  of  work. 

The  system  of  check-surveys  has  again  proved  its  great  value,  as  was  pointed 
out  in  last  year's  re]>ort.  Every  measurement  made  by  the  student,  of  angle,  or 
distance,  or  height,  can  be  veriHed  at  once  by  the  instructors.  Incorrect  methods 
of  work  are  promptly  detected,  and  the  student's  time  and  energy  are  thus 
economized,  and  not  wasted  in  ill-directed  and  useless  work.  As  the  student  is 
forced  to  use  correct  methods  he  gains  a  much  greater  degree  of  skill  in  a  short 
time  than  would  be  possible  if  his  results  were  not  checked  and  controlled.  The 
system  is  especially  valuable  with  large  classes,  in  which  the  individual  student 
can  receive  but  little  personal  instruction  in  the  field  from  the  professor  in  charge. 

With  the  requirement  of  accuracy  in  the  work,  comes  also  the  temptation, 
on  the  part  of  the  lazy  or  incompetent  student,  to  avail  himself  of  the  work  of 
others.  Most  of  the  students,  however,  realize  fully  the  advantages  of  the  sys- 
tematic course  of  work,  and  the  necessity  of  acquiring  skill  by  practice,  and  are 
not  inclined  to  shirk  their  work,  but  rather  disposed  to  repeat  their  measure- 
ments again  and  again  to  make  sure  of  the  resiilts.  The  lines  of  survey  are, 
however,  so  laid  out  as  to  make  such  comparisons  difficult  and  unprofitable,  and 
so  as  to  encourage  honest  work  as  far  as  possible. 

As  an  example  may  be  cited  the  Une  of  levels  upon  which  the  students  are 
drilled  in  the  use  of  the  engineers*  wye-level.  This  line  of  levels  is  more  than 
a  mile  in  length  and  runs  over  a  hill  about  160  feet  high,  and  returns  along 
a  road  at  the  foot  of  the  hiU  to  the  starting-point.  At  the  beginning  are  a  num- 
ber of  benches,  and  no  two  squads  start  from  the  same  bench  at  the  same  time, 
and  each  squad  has  a  separate  datum  assigned.  Each  squad  is  required  to 
determine  the  level  of  a  spud  at  stations  100  feet  apart,  but  at  each  station 
there  are  seven  spuds,  so  that  two  squads  will  rarely  have  one  in  common ; 
and  even  then,  starting  from  a  different  bench  and  from  a  different  datum,  the 
level  will  not  be  the  same.  More  work  will  be  required,  and  more  skill,  to 
arrive  at  the  results  dishonestly  than  by  legitimate  work. 

A  secondary  advantage,  of  very  great  scientific  value,  lies  in  the  unusual  op- 
portunity afforded  by  the  system  of  checks,  of  determining  the  average  error,  and 
the  limits  of  accuracy,  of  different  surveying  instruments  and  methods  of  work. 

For  example,  the  difference  in  level  of  the  starting  benches  is  known,  also 
the  difference  in  the  level  of  the  spuds  at  each  station.  It  is  possible  thus  to 
reduce  all  the  surveys  to  a  common  datum  and  to  the  same  plug  at  each  station. 
In  one  year  we  will  have  about  twenty  different  determinations  of  the  level  of 
each  plug,  from  which  the  true  height  and  the  error  of  each  determination  can 
be  computed  with  a  very  small  probable  error. 

The  average  error  of  twenty  squads  in  closing  on  the  starting  bench  after 
going  over  this  line  was  0.015  feet.  This  error  is  quite  small  for  a  line  a  mile  in 
length  and  with  a  difference  in  level,  up  hill  and  down,  equal  to  a  rise  of 
320  feet.  The  error  seems  quite  small  when  we  consider  that  the  error  in  a 
single  sight,  in  setting  the  target  on  the  rod,  may  be  four  or  five  thousandths. 
The  final  error  is  due  to  the  balancing  of  numerous  small  errors,  plus  and 
minus,  each  time  the  rod  is  used.  Further  study  of  the  work  of  the  above 
twenty  squads  develops  many  interesting  points.  At  the  first  100-foot  station 
the  average  error  was  0.005  ^^^^  &t  200  feet  0.006,  increasing  gradually  about  a 
thousandSi  at  each  station  to  the  1,100-foot  station,  when  the  average  error  was 
o.oii  feet.  From  this  point  on,  the  increase  in  the  error  was  more  gradual. 
At  the  1,900-foot  station  at  the  top  of  the  hill  the  average  error  was  0.014,  or 
nearly  as  much  as  the  average  error  of  the  twenty  squads  in  closing.  From 
here  to  the  end  of  the  line  the  error  was  about  constant,  rang^ing  between  0.013 
and  0.017,  the  average  error  at  all  the  stations  being  about  Sie  same  as  the 
closing  error — viz.,  0.015  feet.  It  appears  then  that  the  average  error  reached 
its  maximum  in  the  first  one  third  mile,  and  in  the  last  two  thinis  of  a  mile  did 
not  sensibly  increase. 
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The  study  of  the  errors  of  the  single  squads  at  the  different  stations  is  very 
interesting,  and  exhibits  the  tendency  of  errors  to  balance.  The  following  are 
the  errors  of  one  squad  at  the  different  stations  in  order,  viz  :     +  .008  +  .010 


.019  +  .022  +  .018  + 
.008  +  .010  +  .007  + 
.003  —  .010  —  .015  — 
.010  —  .014  —  .014  — 
.0i6  —  .026  —  .009  — 


,018 
.005 
.005 
.013 
.007 


+  .001  +  .001  +  .011  +  .004  +  .011  +  .017  + 
+  .017  +  .018  +  .017  +  .012  +  .017  +  .007  + 

—  ,cx>3  ~  .000  —  .001  —  .003  —  .cx>i  —  .006 

—  .005  —  .003  —  .010  —  .009  —  .000  —  .007  — 

—  .012  —  .003  —  .009  —  .005  —  .on  —  .006  — 

.014  —  .004  —  .007  —  .011  —  .007.  These  errors  show  very  careful  work. 
After  the  first  few  stations  the  increase  and  decrease  is  gradual  and  regular, 
showing  accurate  and  careful  reading  of  the  rod.  The  entire  absence  of  cleri- 
cal and  arithmetical  errors  affords  further  evidence  of  careful  work.  The 
range  of  error,  from  -f  0.022  to  —  0.026,  is  quite  large,  especially  when  com- 
pared with  the  closing  error  of  0.007.  The  tendency  of  errors  to  balance  is 
clearly  shown.  It  is  apparent  also  that  a  small  closing  error  is  not  a  reliable 
index  of  the  accuracy  of  the  work  on  the  intermediate  stations. 

For  measuring  horizontal  distances  in  transit  surveys,  we  use  a  steel  tape  for 
accurate  work,  and  a  telemeter  rod  for  rapid  surveys  when  less  accuracy  is 
necessary.  The  tape  used  is  a  narrow  and  light  ribbon  of  tempered  steel,  long 
enough  to  be  stretched  from  one  station  to  another,  thus  avoiding  the  errors  of 
transfer  which  occur  when  a  shorter  tape  is  used.  The  measurements  are  cor- 
rected for  temperature,  for  sag  of  tape,  and  for  inclination.  Care  and  skill  are 
necessary,  especially  in  the  matter  of  applying  the  exact  tension,  for  which  the 
catenary  corrections  are  computed.  Tne  tape  must  not  be  allowed  to  touch  the 
ground  at  any  point,  or  again  the  catenary  correction  will  not  be  applicable. 
The  temperature  of  the  tape  is  assumed  equal  to  that  of  the  air. 

Of  the  results  reported  by  the  students,  84  per  cent,  were  within  the  limit  of 
error  allowed,  viz. :  0.04  per  cent.  Of  these  but  4  per  cent,  exceeded  0.02  per- 
cent, error  ;  20  per  cent,  were  between  o.oi  and  0.02  per-cent.  error  ;  and  60 
per  cent,  of  the  measurements  showed  an  error  less  than  0.005  pe^  cent.  The 
average  error  of  200  measurements  was  0.006  per  cent.  Between  stations  200 
feet  apart  this  would  mean  an  error  in  distance  of  about  one  eighth  of  an  inch. 
A  part  of  this  error  is  due  to  inaccuracy  in  the  measurement  of  the  vertical 
angle — as  appears  in  the  following  table,  showing  effect  of  inclination  : 

Average  error  100  measurements,  o"  to  2^°,  0.0056. 
**       86  *'  2i°  to  7i%  0.0060. 

"       14  **  7i"  to  io%  0.0080. 

The  results  obtained  in  measuring  distances  with  the  telemeter  are  surprisingly 
accurate.  A  self-reading  rod  is  used,  on  which  distances  to  two  feet  can  be 
read  directly,  and  single  feet  can  be  estimated  by  bisection.  More  accurate  re- 
sults can  be  obtained  by  the  use  of  target  rods,  but  these  are  less  convenient. 
The  results  obtained  are  shown  in  the  following  table. 


Distance  in 
feet. 

Number  of 
measurements. 

Average 
error. 

Per-cent. 
error. 

50  to  200 
200  to  250 
250  to  300 
300  to  400 

45 

III 

50 

39 

0.54 
0.62 
0.68 
0.77 

0.39 
0.27 
0.25 
0.21 

Average 

245 

0.64 

0.28 

As  already  stated  in  this  report,  four  students  volunteered  this  year  for  an  ad- 
vanced course  in  surveying,  viz.:  Messrs.  Escobar  and  Heinze  of  the  graduating 
class,  and  Betts  and  Foye  of  the  third  class.     These  gentlemen  continued  the 
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work  begun  last  year  by  Messrs.  Eilers  and  Weekes,  and  executed  the  follow- 
ing surveys  : 

1.  A  reconnoissance  triangulation,  including  the  measurement  of  a  base  6,000 
feet  in  length  with  the  steel  tape,  and  the  measurement  of  the  angles  of  two 
quadrilaterals,  with  sides  10,000  to  17,000  long.  Permanent  stations  were  es- 
tablished on  the  top  of  Mt.  Tom  and  Prospect  Mountain,  and  a  large  number 
of  subordinate  stations  were  located  from  these  points. 

2.  A  topographical  survey  by  compass  and  pacing  of  a  plot  of  200  acres 
determining  levels  and  contours  by  barometric  observations. 

3.  An  odometer  survey  of  500  acres,  the  topographical  features  being  deter- 
mined by  compass  intersections  and  vertical  triangulation  with  the  Abney 
hand  level. 

4.  A  transit  and  stadia  survey  of  a  polygon  seven  miles  in  perimeter, 
determining  the  levels  and  contours  with  the  water-level. 

It  was  intended  also  to  do  some  photographic  work  with  the  surveying 
camera,  but  it  was  not  found  possible  for  lack  of  time.  It  is  hoped  that  we 
may  be  able  to  add  photographic  surveying  to  the  course  next  year,  as  the 
method  promises  to  be  exceedingly  useful. 

Since  the  close  of  the  summer  school  Mr.  D.  F.  Haasis  has  been  engaged  in 
compiling  a  map  of  Bantam  Lake  and  vicinity  from  the  plane-table  sheets  of 
the  past  four  years.  Over  forty  surveys  have  been  transferred  to  this  map, 
which  embraces  two  square  miles  of  territory.  When  completed  this  will 
furnish  an  exceedingly  detailed  map  of  the  region,  and  one  that  will  be  a 
credit  to  the  school.  During  the  coming  season  data  will  be  obtained  for  the 
completion  of  this  map,  so  that  it  may  be  issued  next  fall. 

We  are  much  indebted  to  the  gentlemen  of  the  ''  Island  House  Company," 
of  Litchfield,  for  the  permission  to  use  their  grounds  for  our  head-quarters  and 
camp,  and  to  the  property  owners  in  the  vicinity,  who  allow  the  students  the 
privilege  of  surveying  their  lands. 

Respectfully  submitted, 

Henry  S.  Munrob, 

Columbia  CoU^e,  April  17,  1889. 


C.    SUMMER  SCHOOL  IN  MECHANICAL  ENGINEERING. 

Professor  Henry  DrisUr^  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  transmit  herewith  the  Report  of  Professor  Hutton,  on 
the  operations  of  the  Summer  Class  in  Mechanical  Engineering  during  the  last 
summer. 

Notwithstanding  the  fact  that  attendance  has  always  been  optional,  this 
school  has  been  uniformly  well  filled  with  attentive  and  willing  students,  and 
the  increase  in  the  scope  and  efficiency  of  instruction,  made  possible  by  the  ap- 
propriations allowed  by  the  Trustees  of  $500  for  the  use  of  the  school,  is  a 
most  noticeable  feature  in  its  progress.  I  beg  to  call  your  attention  to  the  re- 
marks of  Professor  Hutton  on  this  subject. 

Very  respectfully, 

W.  P.  Trowbridge, 
Professor  of  Engineering, 
Columbia  College,  May  18,  1879. 

REPORT  OP  PROFESSOR  HUTTON. 

In  consequence  of  the  liberality  of  the  Board  of  Trustees  of  the  College  in 
making  an  adequate  appropriation  for  the  expenses  of  such  a  class  this  year,  it 
became  possible,  without  sacrificing  its  usefulness  and  practicability  of  aim,  to 
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extend  its  scope  with  great  advantage,  and  a  very  satisfactory  beginning  in  this 
direction  was  made. 

The  primary  object  of  the  class  was  the  same  which  has  been  fundamental 
from  the  beginning  in  1878.  It  is  sought  by  a  sufficiently  extended  sojourn  in 
an  extensive  machine-shop,  to  show  to  engineering  students  those  processes  and 
constructive  limitations  which  are  all-important  in  their  effect  upon  engineering 
design.  It  is  impossible  to  have  the  student  thus  acquire  any  manual  dexterity, 
but  ne  is  enabled  to  study  how  the  tool  processes  are  carried  out  by  the  work- 
man ;  he  learns  the  important  distinctions  between  good  and  bad  work,  and  he 
sees  a  greater  variety  of  practice  than  he  could  have  access  to  as  an  apprentice. 
He  also  finds  out  what  class  of  knowledge  will  be  exp>ected  from  one  who  will 
be  called  on  to  act  as  a  superintendent,  and  the  danger  is  lessened  of  his  under- 
valuing the  exactions  and  requirements  of  such  a  position. 

The  class  began  operations  during  the  first  week  in  June,  immediately  after 
the  examinations  were  over,  and  kept  steadily  at  work  for  three  weeks.  We 
were  again  most  hospitably  welcomed  by  the  Delamater  Iron  Works  of  West 
13th  St.  and  the  North  River,  and  this  was  the  more  to  be  commented  on  this 
year  from  the  fact  that  the  whole  establishment  was  in  confusion  and  embar- 
rassment as  the  result  of  a  most  destructive  fire,  which  had  destroyed  one  of 
the  largest  buildings  of  the  establishment  only  a  few  weeks  before  our  visit. 
Many  thanks  are  due  to  Mr  C.  H.  Delamater,  and  to  the  superintendent  of  the 
shop,  Mr.  A.  H.  Raynal,  for  the  privileges  of  last  summer.  The  fire  made  the 
visit  perhaps  more  unusual,  for  the  very  reason  that  rebuilding  of  shops  and 
erection  of  tools  was  proceeding  continually  during  our  stay,  and  the  students 
had  opportunity  to  see  what  can  rarely  be  witnessed  when  every  thing  has  been 
satisfactorily  ninning  for  years. 

As  the  result  of  adequate  pecuniary  provision  for  the  class,  it  was  possible  to 
do  this  year  what  has  been  so  much  needed  hitherto,  and  that  is,  to  provide 
assistant  instructors  who  accompanied  the  groups  of  students,  and  thus  insured 
that  they  saw  what  was  worthy  of  note  where  they  happened  to  be.  This  has 
been  before  a  great  shortcoming  of  the  possible  advantages  which  might  be 
derivable  from  the  class,  inasmuch  as  the  head  of  the  class  could  not  be  ubiqui- 
tous, and  the  untrained  and  inexperienced  student  would  pass  over  or  fail  to 
notice  points  of  great  practical  value,  simply  because  he  did  not  appreciate 
them  in  their  relations.  The  continual  presence  of  the  professor's  assistants,  of 
whom  there  were  three,  graduates  of  the  School,  helped  laj^ely  this  year  to 
mitigate  the  difficulty  referred  to,  and  provision  for  such  assistance  should  be 
continued.  Moreover,  these  helpers  made  possible  a  change  which  was  of 
the  nature  of  an  improvement,  inasmuch  as  the  professor  could  arrange  with 
their  help  and  presence  in  the  mornings  with  the  class,  to  hold  his  **  quiz"  and 
conference  in  the  afternoon.  By  this  change,  the  students  made  their  clinical 
studies  in  the  morning,  while  they  were  fresh  and  unwearied,  and  the  lecture- 
talk  came  after  luncheon  as  a  resting-spell  when  it  felt  good  to  sit  down.  In 
other  respects,  no  essential  changes  were  made  from  the  routine  of  previous 
years  as  respects  the  fundamental  carrying  on  of  the  School.  Each  student  had 
for  his  guidance  an  ''  Outline  of  Study'  (of  which  one  is  hereto  appended), 
which  made  clear  the  objects  to  which  his  attentive  study  was  directed. 

The  proper  manning  of  the  instructing  force  also  made  possible  a  most 
desirable  extension  of  the  School,  and  one  which  it  is  hoped  may  be  even 
further  broadened  in  the  future.  Heretofore,  there  has  been  little  or  no  devel- 
opment of  the  plan  of  visiting  several  establishments  with  the  class,  for  the 
reason  that  a  large  group,  many  of  whom  were  out  of  earshot  from  the  profes- 
sor, could  not  benefit  from  such  excursions,  and  when  clustered  to  hear  what 
might  be  said  in  explanations,  the  party  was  an  occasion  of  annoyance  to 
worken  in  the  shops  visited.  With  suitable  assistance,  however,  the  party  can 
be  properly  subdivided  and  the  visit  made  profitable.  Under  these  conditions, 
by  courtesy  of  the  proprietors  of  the  establishments,  visits  were  made  to  the 
very  extensive  establishment  of  R.  Hoe  &  Co.,  in  this  city,  building  printing- 
presses  and  other  fine  machinery  ;  to  the  Continental  Iron  Works  at  Greenpoint, 
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where  the  special  processes  and  facilities  for  making  corrugated  and  welded 
boiler-work  were  specially  noticeable  ;  and  a  whole  day  was  given  to  a  visit  to 
shops  in  the  city  of  Paterson,  N.  J.  Here  we  were  the  guests  of  Mr.  Beck- 
with,  graduate  of  the  School  of  Mines,  who  escorted  us  to  the  forge  in  which 
his  own  work  lies,  in  making  shafts  and  other  large  engine  forgings,  and  also 
through  the  Passaic  Rolling  Mill  near  by.  In  the  afternoon,  the  entire  time 
was  taken  up  in  a  most  thorough  visit  to  the  Cooke  Locomotive  Works,  where 
we  were  most  hospitably  received.  The  thanks  of  all  are  most  sincerely  due  to 
those  gentlemen  whose  attentions  made  these  visits  so  interesting  and  profita- 
ble. It  is  intended  to  extend  this  feature  of  this  class  even  more  widely  here- 
after, should  time  and  other  conditions  allow. 

The  class  separated  at  the  beginning  of  the  last  week  in  June,  with  many 
expressions  of  interest  and  sense  of  profitable  expenditure  of  time.  The  under- 
signed would  express  his  indebtedness  to  his  three  assistants,  Messrs.  Watts  D. 
Gardner,  G.  Sidney  Percival,  and  Henry  Lipps,  Jr.,  of  the  class  of  *88  School 
of  Mines,  for  their  faithful  and  interested  service  as  his  assistants. 

Very  respectfully, 

F.  R.  HUTTON, 
Adjunct  Professor  Mechanical  Entrineering, 

Columbia  College,  October  15,  i888. 

SUMMER  CLASS  IN  MECHANICAL  ENGINEERING. 

NECESSARY  OUTFIT. 

One  pair  outside  calipers  (4  inches). 

One  brass-bound  rule  (2  feet)  graduated  to  -^  inch. 

One  pair  blue  drilling  overall  pants. 

One  note-book  (3x6  inches  or  over),  pencil  or  stylograph. 

PLAN  OF  STUDY. 

Each  student  will  attend  with  note-book  at  the  appointed  shop,  from  nine  to 
four. 

He  will  study  closely  and  critically  the  machinery,  tool,  or  process  which 
has  been  for  that  day  the  topic  of  clinical  lecture  by  the  instructor,  taking  full 
notes  and  illustrating  them  with  free-hand  sketches,  with  dimensions  in  all 
CASES.  Where  the  object  is  inaccessible  (e.  f.  ,  roof -trusses),  estimate  dimen- 
sions by  eye,  and  .write  **  approx."  under  the  title. 

Students  will  also  seize  every  opportunity  to  draw  and  describe  all  details 
of  engines,  and  machinery  in  process  of  construction  which  are  accessible  to 
measurement.  Such  are — boilers,  pistons,  cross-heads,  cranks,  pillow  blocks, 
valves,  wheel  arms,  connecting-rods,  eccentrics,  stubs,  governors,  walking 
beams,  gallows-frames,  propellers,  paddle-wheels,  and  such  engine  castings  as 
valve-chambers,  cylinders,  bed -plates,  etc. 

It  is  intended  that  these  note-books  shall  be  the  first  of  that  series  which 
eveiy  engineer  will  have,  containing  memoranda  and  **  studies  "  of  parts  of 
machinery  and  constructions  to  which  he  may  refer  in  his  practice.  It  would 
be  well  in  the  evening  of  each  day  to  work  over  the  sketches  of  the  day  at  home 
into  a  clean  note-book  for  more  permanent  preservation. 

OUTLINE  OF  COURSE  OF  STUDY. 

I.  Boilers. 

Describe  the  boilers  ;  types,  sizes,  shiq)eand  length  ;  how  set ;  grates ;  domes  ; 
steam-chimneys,  man-  and  hand-holes,  tabes  and  flues  ;  size  and  height  of  chim- 
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ney,  coarse  of  gases  from  fire  ;  diameter  and  length  of  steam  pipe  joints  ;  sup- 
port ;  lagging.     Feed-pipe  ;   feed-heater ;  blow-off  pipe  ;   sizes  ;   valves  and 
apparatus.     Gauges  for  water  and  steam.     Pressures.     Boilers  over  heating 
furnaces. 
Study  position  of  boilers  with  respect  to : 
(i)  Coaling  and  removal  of  ashes. 

(2)  Delivery  of  smoke. 

(3)  Condensation  of  steam. 

i4^  Danger  from  fire  and  explosion. 
5)  Superintendence. 

2.  Engines. 
Kinds ;  sizes  and  proportions  of  cylinders  ;   Rpm.,  stroke,  piston  speed  ; 
point  of  cut  off ;  side-valves,  mechanism  ;  fly-wheel  structure  ;  steam  and  ex- 
naust  pipe  ;  lubrication  of  cylinders  and  bearings ;  governors,  conductors. 
Study  position  of  engines  with  respect  to  : 
(i)  Distribution  of  power. 
Ease  of  attendance,  etc. 
Duties  of  engineer. 

3.  Distribution  of  Power. 
Sizes,  speeds  of  main  belt ;  sizes  of  main  pulleys  ;  sizes,  speeds,  and  location 
of  main  shafts  ;  couplings  ;  hangers,  forms,  intervals,  and  lubrication. 
Motion  to  shaft  at  angles  ;  use  and  structure-of  counter  shafts. 
Pulleys  :  Sizes,  faces,  arms,  securing,  oiling,  clasp-pulleys,  guide-puUeys. 
Belts  :  Kinds,  sizes,  speeds,  lacings,  shifters,  tighteners,  open  and  crossed. 
Other  transmissions,  by  rope,  chain,  universal  joint,  flexible  shafting,  etc. 

4.  Machinery  for  Handling  Heavy  Work. 

travelling  cranes. 
Support  of  rails  ;  trussing  of  crane-girders  ;  span  ;  speed  of  lift  and  of  travel ; 
speed  of  driving  rope ;    capacity  ;    gearing  and  tackle  used  ;    proportions  of 
parts  :  method  of  driving  and  controlling  crab. 

PIVOT  CRANES. 

Location ;  span ;  height ;  bracing  ;  foundation,  structure  and  movement  of 
buggy  ;  hoisting-gear  ;  capacity  and  speed  of  lift  ;  men  required.  Power  cranes, 
motions  and  control. 

HOISTS  AND  TACKLING, 

Situation  ;  dimensions  ;  capacity  ;  construction  ;  handling. 

TELEGRAPHS. 

Fixed  and  pivoted.     TroUeys  and  capstans. 

5.  Carpenter  and  Pattern  Shop. 
Study  wood-working  machine-tools. 

Saws  :  Slitting,  cross-cut,  band,  and  jig.  Lathes,  beds,  speed  and  swing,  and 
face-plates. 
PianerSf  Matchers  :  Bed,  carriage  and  speeds,  feeds  and  capacities  of  each. 
Study  hand-tools — ^what  are  they  and  how  used. 
Shrink-rules  ;  glues  and  varnishes  and  their  preparation  ;  draught. 
Division  of  patterns,  dowels,  core-prints  and  core-boxes.     Draw-irons. 
System  of  storage  of  patterns. 

6.  Iron  Foundry. 
Size,  shape,  structure,  foundations,  lining  of  cupolas. 
Capacity,  charging,  lift,  mixtures,  starting  fires,  tapping,  dropping  out. 
Blast,  pressure,  how  introduced,  kind  of  blower. 
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LadUs  :  Form,  size,  structure,  handles,  tipping-gear. 

Sands  :  Green,  dry,  facings,  core-material,  forming  and  baking.     Washes. 

Flasks  :  Cope,  drag  or  nowel,  loam  casting,  sweeps,  core  lathe,  cleaning  and 
pickling  castings,  rumbles. 

Study  processes  of  moulding,  forming  gates,  and  supporting  cores. 

Study  processes  of  casting,  skimming,  avoiding  shrinkage,  strains,  and  ex- 
plosions. 

Note  times  necessary  and  economy  of  close  casting. 

Brass  Foundry. — ^Alloys,  moulds,  furnaces,  and  crucibles. 

7.  Forging. 

Heavy. — Furnaces,  blast,  hammers,  anvils  and  foundations. 

Cranes — support,  adjustment,  and  control. 

How  a  large  forging  is  built  up  and  completed.  Porter  bar,  time  and  men 
required.     Upsetting,  cutting  off. 

Light. — Forges,  kinds  of  fuel  and  fires,  blast. 

Hammers  :  Steam  and  power. 

Hand-tools  :  Sledges,  hammers,  anvils,  tongs,  swages,  chisels,  flatters,  fullers. 

Pfocesses  :  Heating,  welding,  upsetting,  scarfing,  fluxes,  peining. 

Tongue,  scarf  and  butt  welds.  Drawing  down,  bending,  cutting-off,  punch- 
ing in  small  bars. 

Tempering  and  forging  of  steel. 

Flanging  of  plate — anvils,  mauls,  vises,  fires,  etc. 

Economy  from  close  forging. 

Copper  Shop. — Brazing,  galvanizing,  spinning,  babbiting. 

8.  Boiler  Shop. 

Shearing,  bevelling,  marking,  pouching,  drilling,  boring,  bending  of  plate. 
Riveting,  by  hand  and  machine,  drifting,  reammg,  calking,  expanding  tubes, 
cutting  off'  and  heading  over. 
Times  required  in  each  process. 

9.  Metal  Working  Machine  Tools. 

Latches — Drills — ^Vertical  lathes,  and  boring  machines,  horizontal  and  verti- 
cal ;  turret  lathes,  bolt  threaders,  and  nut  tappers. 

Planers — Shapers — Slotters. 

Milling  machines,  gear  cutters,  profilers. 

Emery  wheels  and  grindstones,  speed  at  surface.     Buffing  wheels. 

Study  : 
(i)  Motions  of  tool  and  work.    How  produced.    Back-gear  ;  cone-pulleys, 
quick  returns.     Rmp.  and  speed,  screw  cutting. 

(2)  Centring  and  chucking.    Time  required.  Forms  of  chucks,  face-plates, 
dc^  and  drivers  ;  steady  rests.     Centring  machines. 

(3)  Cutters — Forms,  temper,  cutting  edges,  spring,  nature,  and  weight  of 
chips,  inaccessible  places.     Rotary  cutters. 

(4)  Tool-rests  and  holders — motions,  methods  and  directions  of  feed,  depth 
of  cut,  time  to  finish  one  square  foot. 

(5)  Boring  bars  and  heads,  star  wheels.     Use  of  open  and  solid  dies  for 
screw  cutting. 

Roughing  and  finishing  out.     Water  finish. 

10.  Bench  Work  or  Fitting. 

Hammers  :  Chipping,  by  cold  and  cape  chisels.  Lining  out.  Centre 
punching. 

Files  :  Sections,  bastard,  smooth,  dead  smooth,  second-cut,  safe  edges,  draw- 
filing  by  hand  and  machine,  dies  and  stocks. 


Digitized  by  VjOOQIC 


66  THE  ACTING  PRESIDENT'S  REPORT 


11.  Floor  Work  or  Erecting. 
Ratchet,  hand  and  breast  drills  ;  fly  and  twist  drills. 

Portable  boring  bars,  mills  and  drills.     Extension  and  flexible  shafting. 
Standing  bolts,  socket  nuts  ;  wrenches.     Assembling  presses. 

12.  Supply  and  Tool  Rooms. 
Contents,  system,  repairs,  gauges. 

13.  Drawing  Room  and  Office. 
Equipment  and  labor.     Time-keeping.     Account  system.     Pajring.     Shop 
rules.     Contract  system.     Superintendence.     Helper  system.     LalK>rers. 

14.  General  Engineering  Features. 
Sketch  a  ground  plan  of  the  plant  (dimensions  by  paces)  ;  prepare,  also, 
ground  plan  of  each  shop,  showing  position  of  each  tool  in  it,  with  yard  spaces 
and  areas  around  each  tool  noted. 

STUDY  principles  OF  ARRANGEMENTS  OF  BUILDING  WITH  RESPECT  TO  : 

(i^  Transmission  of  power. 

12)  Progress  of  work  through  the  shops. 
3)  Superintendence. 
(4)  Ease  of  shipment  of  goods. 

STUDY  structure  OF  BUILDINGS  WITH  RESPECT  TO  : 

(i^  Solidity  to  support  shafting,  etc 

(2)  Foundations  and  roof-trusses,  floois,  etc. 

(3)  Combustibility  in  case  of  fire. 

(4)  Windows,  lighting  and  ventilation. 

(5)  Convenient  arrangement  of  tools. 
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APPENDIX  C. 

SCHOOL  OF  POLITICAL  SCIENCE. 


To  the  Acting  President  of  Columbia  College  : 

The  courses  indicated  in  the  Circular  of  Information  of  the  School  of  Politic 
cal  Science  have  been  given  during  the  present  year  by  the  persons  designated 
therein.  The  attendance  has  increased  over  that  of  the  last  year  about  15  per 
cent.  It  has  been  also  more  uniform  than  in  any  previous  year.  It  is  the 
testimony  of  every  member  of  the  Faculty  of  the  School  that  better  work  has 
been  accomplished  than  in  any  previous  year. 

The  FaciUty  of  the  School  has  suffered  a  serious  loss  in  the  resignation  of 
Professor  Alexander  from  the  department  of  Political  Theory. 

The  Academy  of  Political  Science  has  preserved  its  activity  during  the  pres- 
ent year,  and  has  largely  increased  our  fund  of  valuable  material  for  future 
publication.  The  Political  Science  Quarterly  has  about  doubled  its  circulation 
during  the  present  year,  and  is,  I  think,  gaining  steadily  in  favor  with  its 
readers.  Respectfully  submitted, 

John  W.  Burgess, 

Senior  Professor. 

School  of  Political  Science,  Columbia  College,  April  26,  1889. 


DEPARTMENT  OF  POLITICAL  ECONOMY  AND  SOCIAL 
SCIENCE, 

To  the  Acting  President  of  Columbia  College  :         * 

In  the  Department  of  Political  Economy  and  Social  Science  I  have  the 
honor  to  report  that  the  following  work  has  been  done:  In  the  School  of 
Political  Science,  the  First- Year  class  has  followed  the  same  course  as  the 
Seniors,  mentioned  in  report  on  School  of  Arts. 

The  Second-  and  Third-Year  men  have  had  a  course  of  lectures  on  Com- 
munism and  Socialism,  two  hours  per  week  through  the  year. 

Respectfully  submitted, 

Richmond  M.  Smith, 
Professor  of  Political  Economy  and  Social  Science, 
Columbia  College,  April  19,  1889. 


To  the  Acting  President  of  Columbia  College  : 

In  the  Department  of  Political  Economy  in  the  School  of  Political  Science 
the  following  courses  of  lectures  have  been  delivered  by  me : 

To  the  Second-Year  men  two  hours  per  week  throughout  the  year  on  the 
Financial  History  of  the  United  States. 
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To  the  Second-  and  Third-Year  men  two  hours  per  week  during  the  second 
session  on  the  Tarifif  History  of  the  United  States. 

To  the  Second-  and  Third- Year  men  three  hours  per  week  during  the  fiist 
term  on  the  History  and  Crilicism  of  Economic  Theory. 

I  have  in  addition  met  the  First- Year  men  every  other  week  in  the  seminar, 
leading  the  discussion  of  original  papers  read  by  the  students  before  the  class. 

Respectfully  submitted, 

Edwin  R.  A.  Seugman, 
Adjunct  Professor  of  Political  Economy. 


DEPARTMENT  OF  POLITICAL  PHILOSOPHY, 

To  the  Acting  President  of  Columbia  College  : 

Since  the  resignation  of  Professor  Alexander  in  January,  1889,  the  lectures 
have  been  taken  up  in  the  usual  manner,  the  First-Year  men  in  the  School  of 
Political  Science  having  received  two  hours  per  week  throughout  the  second 
term  on  the  History  of  Political  Theories  from  Cicero  to  Rousseau. 

Respectfully  submitted, 

Edwin  R.  A.  Seligman, 
Adjunct  Professor  of  Political  Economy, 


To  Prof,  Henry  Drisler^  Acting  President  of  Columbia  College: 

I  have  the  honor  of  submitting  to  you  the  following  report  of  my  work  in 
the  School  of  Political  Science  during  the  past  academic  year. 

I  have  lectured  three  hours  per  week  to  the  students  of  the  Second  Year 
upon  the  History  of  European  Law,  and  three  hours  per  week  to  the  students 
of  the  Third  Year  upon  Comparative  Jurisprudence  and  International  Private 
Law.  Very  respectfully, 

MuNROB  Smith, 

Lecturer  on  Roman  Law. 
Columbia  College,  May  3,  1889. 


Henry  Drisler,  LL.D.y  Acting  President  of  Columbia  College: 

I  have  the  honor  of  reporting  to  you  the  work  in  the  Department  of  Admin- 
istrative Law  in  the  School  of  Political  Science.  During  the  year  I  have  lec- 
tured to  the  students  three  hours  a  week  on  General  Administration  and  Finan- 
cial Administration,  and  the  Administration  of  Internal  Affairs,  and  two  hours 
a  week  on  Local  and  Municipal  Government.     I  am,  yours  respectfully, 

Frank  J.  Goodnow, 
Adjunct  Professor  of  Administrative  Law. 

Columbia  College,  May  3,  1889. 
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APPENDIX  D. 

SCHOOL  OF  LAW. 


To  the  Acting  President  of  Columbia  College  : 

The  Warden  of  the  Law  School  would  respectfully  report  as  follows : 

The  attendance  of  the  students  and  their  devotion  to  studies  assigned  to  them 
by  the  statutes  have  been  highly  satisfactory.  The  Senior  class  has  pursued  the 
rules  of  Equity  Jurisprudence  under  Professor  Lee,  and  the  topics  of  Evidence, 
Torts,  and  the  Code  of  Procedure  under  Professor  Chase.  In  the  topics  of 
Shipping  and  Insurance  they  have  been  instructed  by  Professor  Dwight.  They 
have  also  had  under  him  a  review  of  the  Law  of  Contracts.  They  have  been 
reviewed  by  Professor  Lee  in  the  Law  of  Real  Estate.  Professor  Ordronaux 
has  delivered  his  regular  course  of  lectures  in  Medical  Jurisprudence,  and  Pro- 
fessor Chase  a  course  of  voluntary  lectures  in  Criminal  Law. 

The  Junior  class  has  studied  under  Professor  Dwight  the  general  outlines  of 
Municipal  Law,  and  more  particularly  the  Law  of  Contracts,  and  under  Professor 
Lee  the  Law  oif  Real  Estate. 

Each  class  has  been  divided  into  two  sections,  so  that  the  professor  in  charge 
has  been  obliged  to  conduct  two  exercises  each  day  on  the  same  subject. 

The  Moot  Courts  have  been  conducted  with  much  spirit  on  the  part  of  the 
students.  These  exercises  are  in  a  high  degree  beneficial,  and  contribute 
greatly  to  bridging  over  the  distance  between  the  work  of  the  class-room  and 
the  business  of  professional  life. 

The  number  of  students  in  the  Senior  class  has  been  two  hundred  and  forty- 
four  ;  in  the  Junior  class  two  hundred  and  forty-eight.  The  graduating  class 
of  1888  numbered  one  hundred  and  fifty.  Fifty-two  literary  colleges  are  rep- 
resented among  the  students  of  this  school. 

Mr.  Petty,  who  was  appointed  in  the  autumn  of  1888  by  the  Trustees  of  the 
College  an  Instructor  in  Municipal  Law,  has  instructed  a  division  of  the  Senior 
class  with  marked  success  in  the  rules  of  common  law  Pleading  and  Practice. 
The  Junior  class  has  also  been  assigned  to  him  for  instruction  in  elementary 
law  during  the  time  that  the  examinations  of  the  Senior  class  are  proceeding. 

A  highly  successful  course  of  lectures  on  the  law  of  Private  Corporations  has 
been  conducted  by  Victor  Morawetz,  Esq.,  of  the  New  York  bar.  The  attend- 
ance upon  his  course  has  been  excellent,  and  the  results  are  very  gratifying. 

The  courses  of  lectures  by  Professor  Burgess  on  topics  of  Constitutional  Law 
and  Political  Science  have  been  regularly  conducted  with  a  good  attendance  of 
students. 

The  first-,  second-,  and  third-prize  tutorships,  filled  by  the  appointment  of 
Mr.  Paul  D.  Cravath,  Mr.  Alfred  G.  Reeves,  and  Mr.  Philo  P.  Safford  have  ' 
proved  highly  useful,  and  have  more  than  justified  the  expectations  I  enter- 
tained of  their  success  in  recommending  the  adoption  of  the  tutorial  system. 
They  have  been  attended  by  the  students  m  regularly  increasing  numbers.  Mr. 
Reeves  has  instructed  the  students  in  the  rules  of  Equity  Pleading. 

Respectfully  submitted, 

Theodore  W.  Dwight, 

Warden  of  the  Law  SchooL 

Columbia  College,  May  i,  1889. 
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DEPARTMENT  OF  HISTORY,  PUBLIC  LA  W,  AND  POLITICAL 

SCIENCE, 

To  the  Acting  President  of  Columbia  College  : 

In  the  department  of  History,  Public  Law,  and  Political  Science  in  the 
School  of  Law,  the  Junior  class  have  received  three  lectures  per  week,  through- 
oat  the  year,  on  the  subject  of  Comparatiye  Constitutional  Law,  and  the  Senior 
class  two  lectures  per  week,  throughout  the  year,  upon  the  History  of  Diplo- 
macy and  International  Law.  Respectfully  submitted, 

John  W.  Burgess. 

Columbia  College,  April  26,  1889. 
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APPENDIX  E. 

SCHOOL  OF  MEDICINE. 

COLLEGE   OF   PHYSICIANS  AND   SURGEONS. 


To  the  Acting  President  of  Columbia  College  : 

In  behalf  of  the  School  of  Medicine  I  have  the  honor  to  report  as  follows  : 

The  number  of  matriculates  for  the  calendar  year  iS88  was  seven  hundred 
and  two  (703),  a  diminution  of  one  hundred  and  seven  (107)  as  compared  with 
1887. 

The  reason  for  the  diminution  waft  a  diminution  both  of  applications  and  of 
admissions,  owing  to  the  establishment  of  an  entrance  examination  in  English, 
Latin,  Arithmetic,  and  Algebra. 

Of  the  seven  hundred  and  two  matriculates,  ^"^^^  per  cent,  were,  on  matric- 
ulation, possessed  of  degrees,  viz  : 

In  medicine 38 

In  arts,  philosophy,  science,  etc I99 

Total 237 

In  September,  1888,  there  were  examined  for  the  degree  of  M.D.  twenty- 
eight  (28)  candidates  ;  of  these  eight  (8)  failed  to  pass,  equal  to  28^  per  cent. 

The  spring  examinations  of  1889  have  not  yet  taken  place. 

In  order  that  medical  education  might  receive  a  fuller  benefit  from  the  vastly 
improved  material  conditions  under  which  the  College  has  been  placed  by  the 
public  spirit  of  its  recent  benefactors,  the  Trustees  and  Faculty  resolved,  a  year 
ago,  upon  important  changes  in  the  length  of  the  session,  the  amount  and 
character  of  the  obligatory  studies,  the  requirements  for  graduation,  and  the 
fees  for  instruction. 

Beginning  with  Commencement,  1888,  the  college  year  now  consists  of  a 
period  of  vacation  extending  from  Commencement  to  about  the  Zst  of  October, 
and  of  an  annual  session  of  between  eight  and  nine  months  (as  against  between 
seven  and  eight  in  former  years),  extending  from  about  October  ist  to  the  fol- 
lowing  Commencement,  which  is  held  on  or  about  the  tsth  of  June.  At  the  same 
time  the  absolute  number  of  required  didactic  lectures  is  not  increased.  A 
greater  number  of  hours  each  week  are  thus  available  for  other  exercises. 

Beginning  with  the  current  session,  the  work  required  of  the  students  of  this 
College  who  are  candidates  for  the  degree  of  M.D.  is  distributed  over  three 
years  of  study,  according  to  the  curriculum  set  forth  below. 

Adhesion  to  this  curriculum  is,  of  course,  not  binding  upon  students  who 
entered  the  College  before  the  establishment  of  the  same. 

Obligatory  Exercises  of  the  Regular  Cwriculum, 

FIRST  YEAR. 

Didactic  Lectures  in  :  i.  Anatomy  ;  2,  Physiolog}' ;  3,  Physics  and  Chemistry. 
Practical  work  in :  i,  Dissection ;  2,  Normal  Histology  ;  3,  Physiological 
and  Medical  Chemistiy. 
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SECOND  YEAR. 

Didactic  Lectures  in  :  i,  Anatomy ;  2  Physiology ;  3,  Physics  and  Chemistry  ; 

4,  Materia  Medica  and  Therapeutics,  including  Hygiene ;  5,  Pathology  and 
Practical  Medicine ;  6,  Principles  and  Practice  of  Surgery  ;  7,  Obstetrics  and 
Gynecology. 

Dissection. 

Clinical  Lectures  at  the  Vanderbilt  Clinic  in  :  i,  General  Medicine  ;  2,  General 
Su^ery. 

I^ctical  Clinical  Work  in  :  i,  General  Medicine  ;  2,  General  Surgery. 

THIRD  YEAR. 

Didactic  Lectures  in :  i,  Materia  Medica  and  Therapeutics,  including 
Hygiene  ;  2,  Pathology  and  Practical  Medicine  ;  3,  Principles  and  Practice  of 
Surgery  ;  4,  Obstetrics  and  Gynecology  ;  5,  Opthalmology. 

Clinical  Lectures  at  the  Vanderbilt  Clinic  in  :  I,  Diseases  of  the  Mind  and 
Nervous  System  ;  2,  Gynecology ;  3,  Diseases  of  Children ;  4,  Genito-Urinary 
Diseases,  including  Syphilis ;  5,  Diseases  of  the  Skin  ;  6,  Diseases  of  the 
Throat ;  7,  Diseases  of  the  Eye  ;  8,  Diseases  of  the  Ear. 

Practical  Clinical  Work  in  the  eight  subjects  enumerated  immediately  above 
under  the  head  of  **  Clinical  Lectures,"  and  in  Obstetrics. 

Practical  Work  in  Pathology  and  Pathological  Histology. 

For  students  of  the  new  curriculum  the  requirements  for  graduation  are  as 
follows,  viz : 

I.  a.  Candidates  who  are  not  already  graduates  in  medicine  of  recognized 
institutions  must  have  pursued  the  regular  three  years*  curriculum  at  this  Col- 
lege, or  the  regular  curriculum  of  the  second  and  third  years  at  this  College, 
and  such  a  course  at  some  other  medical  school  as  shall  have  been  recognized  by 
the  Faculty  as  an  equivalent  for  the  first  year's  curriculum  at  this  College. 

No  course  at  another  medical  school  will  be  recognized  which  shall  have 
begun  during  the  same  calendar  year  as  that  in  which  the  student  who  shall 
have  attended  it  shall  have  entered  this  CoUege. 

b.  Graduates  in  medicine  of  recognized  institutions  must  have  pursued-at  this 
College  at  least  the  regular  curriculum  of  the  third  year. 

II.  All  candidates,  whether  already  graduates  in  medicine  or  not,  must  pass 
at  this  College  examinations  satisfactory  to  the  Faculty  in:  i.  Anatomy  ;  2, 
Physiology  ;  3,  Physics  and  Chemistry  ;  4,  Materia  Medica  and  Therapeutics, 
including  Hygiene ;  5,  Patholo^jy  and  Practical  Medicine ;  6,  Principles  and 
Practice  of  Surgery  ;  7,  Obstetrics  and  Gynecology  ;  8,  Clinical  Studies. 

III.  Candidates  must  present  satisfactory  evidence  of  good  moral  character 
and  of  hanng  attained  the  age  of  twenty-one  years. 

IV.  Candidates  must  have  studied  medicine  thirty-six  months  under  the 
direction  of  a  regular  practitioner  or  practitioners  of  medicine.  The  three 
years  of  medical  study  with  a  preceptor  include  the  time  spent  in  attendance 
upon  medical  schools,  and  must  be  exclusive  of  any  time  spent  as  an  under- 
graduate at  a  non-medical  institution ;  but  the  course  styled  "  Preparatory  to 
Uie  Study  of  Medicine,"  at  the  Cornell  University,  the  Sheffield  Scientific  School 
of  Yale  College,  the  Johns  Hopkins  University,  or  the  College  of  New  Jersey,  is 
accepted  in  place  of  six  months'  study  with  a  preceptor,  in  the  case  of  a  student 
who  afterwards  attends  three  sessions  at  this  College. 

The  professional  examinations  in  all  the  eight  branches  are  in  writing,  and 
are  held  immediately  after  the  close  of  the  lectures  of  the  College  year. 

The  examination  in  the  topic  of  *'  Clinical  Studies"  comprises  one  question 
in  each  of  the  following  subjects,  set  by  the  Clinical  Professor  thereof,  viz  :  I, 
Diseases  of  the  Mind  and  Nervous  System  ;  2,  Diseases  of  the  Genito-Urinary 
Organs,  including  Syphilis  ;  3,  Diseases  of  Children  ;  4,  Diseases  of  the  Eye  ; 

5,  Diseases  of  the  Ear  ;  6,  Diseases  of  the  Throat ;  7,  Diseases  of  the  Skin. 
With  the  exception  of  such  graduates  in  Medicine  as  attend  at  this  College 

only  the  third  year  of  the  curriculum,  candidates,  if  they  so  elect,  are  eligible 


Digitized  by  VjOOQIC 


SCHOOL   OF  MEDICINE.  73 

for  examination  in  any  or  all  of  the  three  branches  of  :  i,  Anatomy  ;  3,  Ph3rsi- 
ology  ;  and  3,  Physics  and  Chemistry,  and  upon  these  only,  on  completing  the 
first  two  years  of  the  curriculum. 

Such  an  examination  in  any  or  all  of  the  said  three  subjects,  if  satisfactoiy, 
is  accounted  final,  unless  the  candidate  subsequently  is  rejected  for  the  degree 
of  M.D.,  as  set  forth  below. 

A  candidate  who  has  been  unsuccessful  at  the  end  of  his  second  year,  at  any 
of  the  three  examinations  above  specified,  is  not  eligible  for  re-examination  in 
the  branch  or  branches  in  which  he  has  failed  until  the  time  of  his  final 
examination  for  graduation.  According  to  the  merits  of  his  examinations,  three 
results  of  the  latter  are  possible  in  the  case  of  a  candidate  for  the  degree  of  M.D. 

1.  He  is  '*  passed  "  when  his  examinations  have  been  satisfactory  in  each  and 
all  of  the  eight  branches  of  medical  teaching. 

2.  He  is  *  conditioned  "  when  the  average  merit  of  his  eight  examinations 
has  been  satisfactory,  while  in  one  or  more  branches  he  has  been  found  deficient. 
In  this  case  the  candidate  can  proceed  to  his  degree  only  on  the  condition  that 
he  first  pass  a  re-examination  in  the  deficient  branch  or  branches  not  sooner 
than  at  the  next  regular  examination.  Candidates  are  not  "  conditioned," 
however,  in  the  topic  of  "Clinical  Studies." 

3.  He  is  **  rejected"  when  the  average  merit  of  his  eight  examinations  has 
been  unsatisfactory.  In  this  case  the  candidate  must  be  re-examined  in  all  the 
eight  branches. 

For  the  session  of  1 889-90,  and  thereafter,  final  examinations  for  the  degree 
of  M.D.  will  be  held  annually  early  in  October,  for  the  sole  purpose  of  re- 
examining "  rejected  "  or  "  conditioned"  candidates,  who,  if  successful  at  that 
time,  will  be  advanced  to  their  de^ees  at  the  November  meeting  of  the  Trustees. 

A  candidate  who  has  been  **  rejected  "  twice  or  more  for  the  degree  of  M.D. 
is  thereafter  eligible  for  re-examination  only  at  the  stated  examinations  held  in 
the  spring,  and  must  pay  a  new  matriculation  fee  between  every  two  periods  of 
re-examination. 

It  is  believed  that  the  establishment  of  entrance  examinations  and  of  the 
above  improved  curriculum  constitute  an  important  advance  in  medical 
education. 

Very  respectfully  yours, 

John  G.  Curtis,  M.D., 

Secretary  of  the  Faculty, 

Columbia  College,  May  6,  1889. 
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APPENDIX  F. 

REPORT  ON  THE  LIBRARY. 


To  the  Acting  President  of  Columbia  College  : 

I  have  the  honor  to  make  the  following  statement  from  the  library  : 

The  Staff. — ^Very  considerable  changes  in  the  working  staff  have  been 
brought  about  during  the  year  by  the  resi^ation  of  the  Chief  Librarian,  the 
closing  of  the  Libraiy  School,  and  the  ensumg  departure  of  a  number  of  those 
who  had  been  formerly  on  the  pay-roll  of  the  library. 

These  changes  were  more  felt  in  the  catalogue  department,  which  has 
been  reorganized  with  a  much  smaller  number  of  persons,  who  derote  their 
entire  time  to  their  legitimate  duties.  There  are  at  present  employed  in  the 
catalogue  department  seven  persons,  who  have  during  the  months  since  January 
1st  catalogued  the  current  additions  and  made  considerable  progress  on  the 
arrears.  It  is  probable,  however,  that  for  the  coming  year  one  or  two  more 
catali^uers  will  be  needed  to  attend  to  the  larger  additions  to  be  made  from 
the  increased  appropriation  which  has  been  voted,  and  to  make  necessary 
changes  in  the  cataloguing  and  arrangement  of  some  parts  of  the  library. 
Provision  has  been  made  in  the  appropriation  for  this  need. 

In  the  executive  and  reference  departments  the  changes  have  been  fewer, 
and  it  is  believed  that  the  somewhat  reduced  force  will  be  able  to  meet  all 
demarids. 

There  have  been  added  to  the  library  during  the  twelve  months  of  the  fiscal 
year  by  purchase  and  exchange  6,378  volumes.  Last  year  the  additions  from 
the  same  sources  were  3,584  volumes.  Additions  from  g^fts  of  the  same  period 
were  2,124  volumes;  last  year,  1,395  volumes.  Total  additions  of  books,  not 
including  pamphlets,  8,502  volumes.  Additions  last  year,  5,809.  The  num- 
ber of  pamphlets  bought  was  437  ;  given,  1,405,  beside  5,387  numbers  of 
unbound  periodicals  given  by  the  Editors  of  the  Popular  Science  Monthly. 
Books  or  pamphlets  were  given  by  516  different  persons  or  institutions. 

Of  the  character  of  the  additions  it  may  be  said  that  a  considerable  number 
of  extensive  and  costly  sets  of  great  scientific  and  literary  interest  has  been 
added  or  completed  in  various  departments.  The  titles  of  some  of  these  are 
given  below  (under  C).  A  monthly  list  of  additions  has  been  issued  covering 
the  accessions  since  October  ist,  which  is  intended  to  give  the  officers  and  stu- 
dents a  knowledge  of  the  new  books  procured  for  the  library. 

Among  the  gifts  are  the  interesting  collection  of  books  on  Mary  Queen  of 
Scots,  by  Gen.  J.  W.  DePeyster,  and  a  collection  of  works  on  theology  in  the 
Dutch  language,  given  by  T.  F.  C.  Demarest,  of  the  class  of  1864.  Books 
have  been  bought  on  the  direct  recommendation  or  with  the  approval  of  the 
officers  of  the  various  departments  to  which  the  appropriation  for  books  was 
assigned,  and  an  account  is  kept  with  each  officer.  Their  co5peration  and 
interest  in  the  growth  and  work  of  the  libraiy  have  been  constant,  and  on 
their  continued  aid  and  counsel  the  extent  and  character  of  our  collection  will 
largely  depend. 
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Catalo^ing^.^The  work  of  cataloguing  has  been  earned  on  under  un- 
favorable circumstances.  The  presence  of  the  Library  School  and  the  fact  that 
nearly  all  of  the  staff  of  the  cataloguers  were  connected  with  it,  either  as  pupils 
or  instructors,  was  not  conducive  to  r^ular  and  profitable  work,  while  the 
removal  of  the  Library  School  created  the  necessity  of  organizing  and  putting 
into  working  order  a  new  staff  of  cataloguers. 

This  has  been  done  as  far  as  practicable,  but  too  short  a  time  has  passed 
since  April  1st  to  bring  it  to  a  degree  of  efficiency  which  it  will  properly 
acquire.  Certain  changes,  which  were  started  in  January,  in  the  methods  of 
work,  and  which  have  been  gradually  extended,  were  thought  likely  to  facilitate 
the  cataloguing,  and  the  statistics  of  cataloguing  work  done  give  a  favorable 
showing  in  confirmation.  The  number  of  cards  written  and  corrected  or 
revised  during  the  year  was  32,245,  of  which  19,846  have  been  done  since 
January  1st.     The  number  for  the  last  jrear  was  20,998. 

On  the  departure  of  the  former  chief  librarian  a  large  number  of  recently 
purchased  books  were  left  uncatalogued,  by  actual  count  over  1,600  volumes, 
beside  the  collections  given  by  Mr.  Demarest  and  Gen.  DePeyster.  These, 
with  the  exception  of  the  books  from  Mr.  Demarest  have  been  catalogued, 
together  with  the  current  additions.  Several  hundred  books  of  the  old  library, 
which  had  never  been  finished,  have  been  completed.  A  small  part  of  the 
original  library  here  in  1883  still  remains  to  be  catalogued. 

Use  of  the  Library. — The  library  has  been  open  for  the  use  of  readers 
during  the  past  year  every  secular  day,  with  the  exception  of  certain  holidays, 
inclading  one  day  of  the  Centennial  week,  April  30th. 

The  hours  of  opening  the  library  in  the  morning  were,  in  February,  by  the 
order  of  the  Acting  President,  with  the  approval  of  the  Library  Committee, 
changed  from  8  to  8:30.  The  number  of  persons  inconvenienced  by  this  change 
appears  to  be  small. 

While  every  facility  for  work  in  the  library  should  at  all  times  be  provided 
for  our  students,  it  may  be  pertinent  for  the  authorities  of  the  CoUege  to 
inquire  whether  the  interests  of  the  officers  and  students  of  the  various  schools 
or  the  needs  of  those  persons  from  the  outside  really  engaged  in  serious  study, 
require  that  the  library  be  kept  open  during  the  evenings  of  the  summer  vaca- 
tion months.  I  am  not  acquainted  with  any  other  important  college  library 
which  is  thus  kept  open,  or  whose  directors  intend  or  wish  to  thus  extend  the 
hour  of  opening. 

The  use  of  the  library  by  students  during  the  months  of  the  college  year  is 
constant  and  regular.  While  statistics  of  the  number  of  readers  have  as  usual 
been  kept,  and  are  given  below,  no  implicit  reliance  can  be  placed  upon  them 
as  an  indication  from  year  to  year  of  either  the  extent  or  character  of  the  use 
made  of  the  library.  The  librarians,  who  are  in  habitual  intercourse  with  the 
patrons  of  the  library,  are  better  able  to  judge  of  the  nature  of  the  use  made 
by  readers.  This  use  for  the  past  year  has  been,  on  the  whole,  of  good  charac- 
ter, and  the  use  of  the  library  for  purposes  of  real  study  and  investigation 
increases  with  its  growth  in  the  matenal  tor  such  study. 

The  loans  of  books  from  the  library  do  not  vaiy  materially  in  extent  and 
character  from  those  reported  last  year. 

Library  Building. — The  additional  table  space  provided  last  summer  by  the 
trustees  is  sufficient  for  the  present  needs  of  general  readers.  The  book-cases 
on  the  main  floor  were  covered  over  last  summer,  and  the  space  thus  obtained 
filled  with  tables.  Beside  the  additional  room  thus  gained  giving  excellent 
accommodation  to  forty  (40)  readers,  the  general  appearane  of  the  library  has 
been  improved  by  the  additions.  It  will  probably  oe  advisable  to  cover  these 
floors  with  linoleum  or  some  similar  substance  to  deaden  the  sound  which  now 
attends  every  movement  on  them.  An  additional  rail  has  been  put  around 
both  galleries,  which  not  only  improves  the  looks  of  the  building,  but  conduces 
to  the  security  of  readers  ana  library  attendants. 

The  problem  which  demands  the  immediate  attention  of  the  trustees  is  that 
of  providing  additional  room  for  the  rapidly  increasing  volumes  of  the  library. 
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With  the  present  system  of  classification,  or  with  any  method  of  shelf 
arrangement  which  a  librarian  would  be  willing  to  use,  the  administration  of  the 
library  is  greatly  embarrassed  by  the  crowded  condition  of  the  shelves,  mak- 
ing necessary  frequent  and  laborious  removals  of  whole  classes  of  books  from 
one  part  of  the  library  to  another.  This  reduces  the  advantage  which  readers 
get  Dy  access  to  the  books  themselves,  and  greatly  hampers  a  prompt  and 
sure  service  of  books  to  readers  on  the  part  of  the  library  attendants.  An 
appropriation  has  been  made  to  put  additional  shelving  in  the  room  commonly 
called  number  six,  which,  it  is  expected,  will  be  put  in  place  during  the  sum- 
mer, and  will  g^ve  room  for  about  5,000  octavo  volumes. 

With  this  addition,  and  the  utilization  of  all  possible  shelf-room  in  the  old 
library  building  and  elsewhere,  it  may  be  possible  to  put  on  the  shelves  all  the 
books  bought  during  the  coming  fiscal  year,  if  no  important  or  unusual  gifts 
are  received.  The  prospective  transfer  of  the  library  of  the  late  President  Bar- 
nard, which  is  likely  to  take  place  early  in  the  coming  college  year,  is,  however, 
just  such  an  important  gift. 

If  we  shall  succeed  at  great  inconvenience  in  finding  shelf-room  for  addi- 
tions until  July  i,  1890,  that  period  will  probably  find  the  library  literally 
without  a  shell  on  which  to  put  a  new  book.  Immediate  measures  are  thus 
necessary  to  provide  a  remedy  for  this  condition,  especially  as  any  plan  likely 
to  be  adopted  will  require  in  its  execution  a  considerable  time. 

There  is  also  pressing  need  of  rooms  for  purposes  of  cataloguing  and  adminis- 
tration, and  also  for  proper  shelving  and  care  of  large  and  costly  works,  maps, 
etc.,  of  which  the  library  now  owns  many  thousand  dollars'  worth.  These 
valuable  works  are  without  proper  receptacles,  and  have  been  damaged  by 
moving  and  other  causes. 

Yale  University  is  now  putting  up  a  new  library  building,  of  which  the  last 
President's  report  says : 

'*  While  the  new  building  will  have  a  capacity  of  about  200,000  volumes, 
and  the  new  and  old  together  400,000,  when  all  the  space  reserved  for  future 
extensions  shall  have  been  occupied,  we  have  room  for  at  least  a  million  of 
volumes." 

In  Harvard  University,  Gore  Hall,  with  its  new  addition,  has  present  shelf- 
room  for  400,000  volumes,  with  provision  for  enlargements  acconling  to  pres- 
ent plans  up  to  650,000. 

Cornell  University  is  now  putting  up  a  new  library  building  to  hold  '*  at  least 
470,000  volumes,  with  facilities  for  indefinite  extension  of  the  book  stacks  in 
the  future." 

Tables  are  appended  showing  the  additions  to  and  the  monthly  use  of  the 
library,  together  with  a  list  of  a  few  of  the  more  important  additions,  and  a 
list  of  the  persons  and  institutions  who  have  made  gifts  to  the  library  during 
the  year. 

Respectfully  submitted, 

Geo.  H.  Baker, 
Librarian. 

Columbia  Collie  Library,  June  29,  1889. 
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ADDITIONS  OF  BOOKS,  JULY  i,  1888,  TO  JUNE  30,  1889. 
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C. 
SOME  IMPORTANT  WORKS  ADDED  DURING  THE  YEAR. 


Annales  des  sciences  naturelles 
Annuaire  de  I'economie  politique  . 
Annals  and  magazine  of  natural  hist.     . 
Archivio  storico  Italiano        .... 

Athenaion 

Banker's  magazine 

Beitrage  zur  Geschichte  d.deutschen  Sprache 

Brandes.  Skrifter. 

Bulletin  de  Soc.  Beige  de  Microscopic  . 

Bulletin  des  sciences  mathematiques.     . 

Camb.  and  Dublin  mathematical  journal 

Camb.  mathematical  journal 

Castlereagh.  Memoirs  and  Correspondence    . 

Chronicles  and  Memorials,  publ.  by  Master  of  the 

RoUs      .... 
Classical  Journal  . 
Coutumes  de  la  Belgique 
Der  Arbeiterfreund 
Encyclopedie  chimique. 
Fommanna  Sogur 
Fortschritte  d.  Physik.  . 

Great  Britain.     Correspondence  on  slave  trade 
Great  Britain.     Local  gov.  bd.  Repts.  of  medical 

ofiScer    .... 
Ibsen.     Skrifter.  . 
Journal  de  mathematiques     . 
Kingsley.     Works 
Law  journal .... 
Marie.     Hist,  des  sciences  math,  et  physiques 
Maryland  Hist.  soc.     Fund  publications 
Messenger  of  Mathematics    .... 
Michaud  et  Poujoulat.     Memoires 
Mittheilungen  d.deutsch.  Arch.  Instituts 
Muratori.     Antiquitates  Italicae  . 
Oxford,  Camb.  and  Dublin  Messenger  of  Math. 
Pertz.     Monumenta  Germ.  hist.    . 

Polytechnisches  Notizblatt 

Presidential  election,  1876.     Reports.  . 

Proceedings  London  Math.  soc.    . 

Proudhon.     Oeuvres  completes     . 

Prussia.     Haus  d.  Abgeordneten,  Stenographische 

Berichte 

Prussia.    Herrenhaus.   Stenographische  Berichte 
Quarterly  journal  of  pure  and  applied  math. 
Recueil  des  trav.  du  comite  d'hygiene  . 

Romania 

Samfund  til  udgivelse  af  game!  nordisk  lit.    . 

Savage.     Genealogical  diet 

Scripta  Historica  Islandorum 

Serapeum 

Simonde  de  Sismondi.    Hist,  des  republiques  Ital, 
Tooke.     Hist  of  Prices        .... 
Zeitschrift  des  Sachsischen  statist.    Bureaus . 
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48  V. 

12  V. 
20  V. 
61  v. 

34  V. 
17  V. 
9v. 
28  V. 
162  y. 
12  V. 

25  V. 

16  V. 
34  V. 

8v. 

17  V. 
5v. 

55  V. 
28  V. 
37  V. 
16  V. 
51  V. 

81  V. 

26  V. 

16  V. 

17  V. 

18  V. 


13  V. 

4v. 

12  V. 

32  V. 

16  V. 

6v. 

.  1-30 


Paris 

Paris 

Lond. 

Firenze 

Athens 

Lond. 

Halle 

Copn. 

Brux. 

Paris 

Camb. 

Camb. 

Lond. 

Lond. 

Lond. 

Brux. 

Berlin 

Paris 

Copn. 

Ber. 

Lond. 

Lond. 

Copn. 

Paris 

Lond. 

Ix>nd. 

Paris 

Bait. 

Lond. 

Paris 

Athens 

Arretii 

Camb. 

Hannover 

Mainz. 

Wash. 

Lond. 

Paris 

Ber. 

Ber. 

Lond. 

Paris 

Paris 

Copn. 

Bost. 

Copn. 

Lpz. 

Paris 

Lond. 

Lpz. 


824-78 
844-82 
867-76 
842-81 
872-81 
844-62 
874-85 
872-88 

875-85 
87o-«o 
841-46 
841-46 
848-53 

864-89 
810-29 
869-84 
864-85 
884-88 
825-37 
847-67 
824-71 

858-87 

874-89 

876-84 

880-88 

823-87 

883-88 

867-88 

872-87 

854-57 

876-83 

773-78 

862-71 

826-88 

846-70 

876 

865-«4 

866-83 

86^80 
862-80 

857-59 

872-88 

872-88 

880-86 

860-^2 

828-46 

840-70 

826 

838-57 

855-84 
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Aberdeen  pub.  lib. .     . 
Acad,  polytech.  do  Porto 
Adams,  Herbert  B. 
Alabama  Auditor 
"        Bar  assoc. 

R.  R.  com.   . 
Albany  Com.  council  . 
Allegheny     ** 
Am.  Bar  assoc.  .     .     . 
Am.  Congregational  assoc. 
Am.  Ephemeris  .     . 
Am.  Geog.  soc.  .     . 
Am.  Inst,  mining  eng. 
Am.  Metrological  soc. 
Am.  Museum  of  nat.  hist, 
Am.  soc.  of  mechan.  eng, 
Amherst  college      .     . 
Amsterdam  Bibliotheek 
Andover  Theol.  sem.  . 
Anthony,  E.,  H.  T.  &co. 
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To  the  Trustees  of  Columbia  College  in  the  City  of 
New   York: 

In  accordance  with  the  statutes  I  have  the  honor 
to  submit  herewith  the  president's  report  for  the 
academic  year  ending  June  30,  1890. 

At  the  meeting  of  the  trustees,  held  October 
7,  1889,  the  vacancy  in  the  office  of  president  caused 
by  the  death  of  Dr.  Barnard  was  filled  by  the  election 
of  the  undersigned.  By  mutual  agreement  the  cere- 
mony of  installation  took  place  on  Monday  morning, 
February  3,  1890,  in  the  Metropolitan  Opera  House, 
and  the  actual  discharge  of  the  duties  of  the  office  be- 
gan on  Thursday,  February  6,  1890,  the  first  day  of 
the  second  term. 

During  the  first  term  of  the  academic  year,  there- 
fore, the  institution  was  administered,  as  it  had  been 
during  the  whole  of  the  previous  year,  by  the  acting 
president,  Dr.  Drisler.  The  trustees  know  how 
intelligently  and  with  what  fidelity,  characteristic  of 
the  man,  the  delicate  duties  of  this  difficult  and 
trying  period  were  discharged.  More  than  one 
stumbling-block  during  this  interval  was  chivalrously 
removed  by  the  acting  president,  so  that  the  path  of 
the  incoming  president  might  be  the  easier  to  tread. 
To  all  the  demands  for  assistance  which  it  was 
inevitable  that  the  new-comer  must  make  upon  the 
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experience  which  had  guided  the  college  for  more 
than  a  year  and  a  half,  the  response  of  Dr.  Drisler  was 
prompt  and  generous,  and  it  is  no  less  a  pleasure  than 
a  duty  to  make  this  acknowledgment  of  my  manifold 
indebtedness  to  him  for  willing  and  constant  help. 

Before  submitting  the  usual  statistics  concerning 
the  various  schools  it  would  seem  to  be  judicious  to 
give  a  general  survey  of  the  institution  as  a  whole,  as 
I  found  it  upon  assuming  the  duties  of  the  president's 
office.  This  is  the  more  desirable,  as  it  will  help  to 
make  clear  the  significance  of  the  steps  already  taken^ 
in  the  hope  of  increasing  our  usefulness  in  the  future. 

On  the  6th  of  February,  1890,  Columbia  College 
in  the  City  of  New  York  consisted  of  the  School  of 
Arts,  or  the  college   proper,  founded  in  1 754 ;  the 
School  of  Law,  established  in  1858;  the  School  oi 
Mines,  established  in   1864;  and  the  School  of  Po- 
litical Science,  established  in   1880.     In  addition  to 
these  schools,  which   are   under  the  direct  control 
of  the  trustees  of  the  college,  the  College  of   Physi- 
cians and  Surgeons  had  become  in   i860,  by  joint 
resolution   of   its   own   board   of    trustees   and   the 
trustees  of  Columbia,  the    Medical    Department  of 
Columbia   College.      The   president,   however,   and 
this  board,   have  no   responsibility   as   towards  the 
medical  department,  and  this  report,  therefore,  will 
concern  itself  at  this  point  with  the  other  schools  only. 

Each  of  these  schools,  the  School  of  Arts,  the 
School  of  Law,  the  School  of  Mines,  and  the  School 
of  Political  Science,  had  its  own  faculty,  and  each 
school  was  administered  without  any  reference  to  the 
others,  almost  without  any  consciousness  of  the 
others.     There  were  indeed  students  of  one  school 
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taking  some  studies  in  one  or  another  of  the  other 
schools,  but  in  order  to  make  such  a  combination  of 
studies  the  student  was  obliged  to  matriculate  in 
each  school  in  which  he  studied  and  to  pay  in  each 
school  the  matriculation  fee  of  five  dollars.  No  de- 
gree could  be  had  except  by  pursuing  the  complete 
course  in  some  one  school.  Seniors  in  the  School  of 
Arts  were  permitted  to  elect  certain  subjects  in  the 
School  of  Mines  and  the  School  of  Political  Science. 
Admission  to  the  School  of  Arts,  the  School  of  Law, 
and  the  School  of  Mines,  was  based  upon  require- 
ments laid  down  by  the  faculty  in  each  case.  Admis^ 
sion  to  the  School  of  Political  Science  was  open  only 
to  those  who  had  completed  the  undergraduate  course 
to  the  end  of  the  junior  year  in  Columbia  College  or 
in  some  other  college  maintaining  an  equivalent  cur- 
riculum. Graduate  work  was  carried  on  by  the 
individual  professors  of  the  School  of  Arts  both  in 
letters  and  science,  and  also  by  the  professors  of  the 
School  of  Mines  in  science,  while  all  the  work  of  the 
School  of  Political  Science  after  its  first  year  was 
graduate  work,  except  so  far  as  it  received  non- 
graduate  members  of  the  Law  School  for  certain 
courses.  In  other  words,  the  attitude  of  the  insti- 
tution towards  the  student  was  one  of  multiplied 
opportunities,  but  opportunities  held  more  or  less  out 
of  relation  to  each  other.  What  seemed  especially  to 
be  needed,  from  the  point  of  view  of  the  student,  was 
such  a  unification  of  the  institution  as  would  make  its 
varied  opportunities  more  available  to  those  students 
whose  equipment  and  capabilities  justified  them  in 
desiring  to  study  in  more  than  one  school. 

As  towards  the  trustees,  also,  the  existing  situation 
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had  developed  embarrassments.  All  of  the  scientific 
professors  in  the  faculty  of  the  School  of  Arts  had 
seats  also  in  the  faculty  of  the  School  of  Mines.  In 
another  instance,  one  professor  sat  in  the  three  facul- 
ties of  arts,  law,  and  political  science.  When  jthere- 
fore  the  Judgment  of  the  teaching  faculties  of  the 
entire  institution  was  sought  by  the  trustees,  it  bad 
become  necessary  to  direct  that  no  professor  should 
vote  in  more  than  one  faculty.  It  was  clear  to  all 
concerned  that  some  body  ought  to  be  constituted 
which  should  represent  to  the  trustees  the  teaching 
mind  of  the  institution  in  all  its  parts.  The  problem 
was  to  secure  a  body  which  would  be  accepted  as  fairly 
representative  by  all  the  members  of  every  faculty. 

Again,  the  graduate  work,  for  which  were  given  the 
higher  degrees  of  master  of  arts  and  doctor  of  phi- 
losophy, stood  in  need  of  organization.  It  had  grown 
to  considerable  proportions,  but  for  the  most  part  it 
depended  too  much  upon  individual  professors.  There 
was  no  general  standard  to  which  all  must  conform. 
In  the  School  of  Political  Science,  it  is  true,  this  work 
represented  a  large  part  of  the  labors  of  the  faculty, 
for,  with  the  exception  of  the  first  year,  it  is  a  gradu- 
ate school ;  but  in  the  School  of  Arts  and  the  School 
of  Mines  the  graduate  work  was  a  mere  incident 
For  this  purpose,  also,  it  was  necessary  to  secure  a 
body  which  could,  in  effect,  direct  the  graduate  work 
where  it  concerned  itself  with  more  than  one  school, 
and  provide  a  common  standard  for  all  the  schools. 
Incidentally,  it  was  desirable,  if  possible,  to  place  this 
work  in  its  general  phases,  under  the  charge  of  facul- 
ties rather  than  of  individuals. 

It  thus  appears  from  these  different  points  of  view 
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that  the  first  thing  necessary  in  any  reorganization 
was  to  secure  the  central  body  which  would  unify  the 
institution  in  the  various  directions  indicated,  thus 
enabling  it  to  be  operated  as  one  whole  instead  of  as 
so  many  parts.  The  one  essential  condition  in  rela- 
tion to  such  a  body  was  that  it  should  be  felt  to  be, 
and  be  accepted  by  both  trustees  and  professors  as 
thoroughly  and  fairly  representative  of  the  entire 
institution.  Prior  to  my  election  the  trustees  had  in 
fact  decided  that  there  should  be  such  a  body,  to  be 
known  as  an  academic  or  university  council.  When 
I  assumed  the  duties  of  my  office,  it  remained  to  be 
decided  how  this  body  should  be  composed,  and  what 
precisely  should  be  its  function.  It  was  the  common 
opinion,  also,  that  there  should  be  created  a  faculty 
of  philosophy,  to  have  charge  of  the  advanced  work 
in  philosophy,  philology,  and  letters.  Such  a  faculty, 
if  created,  made  it  possible  to  divide  all  the  professors 
in  the  institution  into  homogeneous  groups,  of  which 
groups  no  professor  should  be  in  more  than  one.  It 
was  manifest  that  a  foundation  for  the  university 
council  would  thus  be  had,  better  than  the  existing 
faculties,  in  which  so  many  of  the  professors  sat  in 
two  or  more.  A  difference  of  opinion  apparently 
existed  as  to  the  scope  of  this  proposed  faculty  of 
philosophy.  Happily  the  difference  proved  to  be  only 
apparent.  Various  plans  had  been  suggested  at  dif- 
ferent times  to  meet  the  many  difficulties  of  the  situ- 
ation, but  none  had  been  able  to  command  universal 
assent.  The  plan  actually  adopted  was  the  outcome 
of  a  series  of  discussions  in  which  all  the  professors 
of  the  institution  took  part.  Happily  it  has  met  with 
the  cheerful  approval  and  acceptance  of  every  one. 
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Under  this  plan  the  University  Council  is  based 
primarily  on  the  four  University  Faculties  of  Law, 
Mines,  Political  Science,  and  Philosophy,  which 
between  them  comprise  all  the  professors  entitled  to 
a  seat  in  any  faculty,  and  yet  no  professor  sits  in 
more  than  one  of  them.  It  seemed  to  be  essential 
that  the  representation  of  all  university  faculties 
should  be  equal  :  first,  so  that  the  university  as  such 
should  not  appear  to  emphasize  one  branch  of  learn- 
ing as  more  important  than  another  ;  second,  in  order 
to  prevent  jealousy  as  to  the  growth  of  this  or  that 
faculty  in  the  future ;  third,  in  order  to  determine 
without  controversy  the  basis  upon  which  any  new 
university  faculty  should  be  represented.  The  uni- 
versity council,  therefore,  is  based  primarily  upon  a 
representation  of  two  from  each  of  the  university 
faculties.  But  when  this  had  been  decided  upon 
there  remained  still  this  difficulty.  The  faculties  of 
mines  and  of  philosophy,  speaking  broadly,  were  as 
large  as  the  faculties  of  law  and  political  science 
put  together.  It  had  even  been  suggested  that  these 
last  two  faculties  should  be  amalgamated,  thus  secur- 
ing three  university  faculties  as  the  basis  of  the 
council,  instead  of  four,  but  all  of  which  should  be 
of  nearly  equal  size.  This  question  was  thoroughly 
discussed,  and  both  the  faculty  of  law  and  the 
faculty  of  political  science  presented  such  cogent 
reasons  for  the  division  actually  existing  as  to  convert 
a  large  majority  of  those  who  had  been  inclined  to 
favor  the  merger.  It  became  necessary,  therefore,  to 
find  some  other  way  in  which  to  equalize  the  repre- 
sentation in  the  university  council  at  the  moment  of 
reorganization,  so  as  to  command  the  confidence  and 
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hearty  co-operation  of  all.  In  view  of  the  historic 
relations  of  the  School  of  Arts  to  the  other  schools, 
and  to  attain  this  end,  it  was  determined  to  give  to  that 
school,  as  a  school,  an  ex-officio  representation  of 
two.  But  the  trustees  will  note  that  it  is  not  the 
faculty  of  the  School  of  Arts  which  is  so  represented, 
but  the  school  as  such.  All  the  members  of  the 
faculty  of  the  School  of  Arts  are  already  represented 
through  the  different  university  faculties.  Further, 
in  the  course  of  the  discussions  it  had  been  made 
evident  that  in  the  first  instance  it  would  be  wise  to 
give  to  the  university  council  advisory  powers  only, 
and  that  it  should  be  especially  a  body  advisory  to 
the  president.  Accordingly,  it  appeared  reasonable 
also  that  the  president  should  be  charged  with  the 
duty  of  selecting  two  additional  members  of  the 
council  in  such  a  way  as  to  secure  an  even  represen- 
tation of  subjects.  Thus  the  university  council  was 
made  to  consist  of  twelve  members,  four  of  whom,  as 
matter  of  fact,  are  men  of  letters,  four  of  whom  are 
men  of  science,  and  four  of  whom  are  men  of  law  and 
political  science.  There  seems  to  be  here  a  univer- 
sity council  so  framed  as  to  admit  of  the  modifica- 
tions which  time  will  bring  without  friction  or  serious 
embarrassment.  Meanwhile  it  may  be  said  that  the 
composition  of  the  council  in  its  personnel  has  proved 
to  be  such  as  to  command  just  what  was  desired,  the 
confidence  and  the  hearty  co-operation  of  all.  I  have 
already  found  it  an  instrumentality  of  the  greatest 
value,  and  I  am  sure  that  to  the  trustees  also  it  will 
prove  itself  of  the  utmost  usefulness. 

With  such  a  university  council  at  hand  represent- 
ing all  interests,  it  was  found  easy  to  secure  the  de- 
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sired  relation  between  the  faculties  in  their  attitude 
towards  the  students.  It  was  decided  that  every 
student  should  matriculate  simply  as  a  student  of 
Columbia,  paying  but  the  one  matriculation  fee,  and 
thereafter  that  the  facilities  offered  by  any  faculty  or 
by  all  should  be  open  to  him,  subject,  of  course,  to 
any  necessary  regulations.  Thus  at  one  stroke  Co- 
lumbia ceased  to  be  divided  into  fragments,  and  took 
upon  herself  the  aspect  of  a  university,  wherein  each 
department  was  related  to  every  other,  and  every  one 
strengthened  all. 

Similarly,  the  general  control  of  graduate  work 
passed  in  effect  into  the  hands  of  the  university 
council.  The  result  has  been  to  secure  a  common 
basis  of  requirement  for  the  degrees  of  master  of 
arts  and  doctor  of  philosophy,  under  whatever  uni- 
versity faculty  they  may  be  obtained,  which  common 
basis  represents  a  combination,  for  the  most  part,  of 
the  best  requirements  hitherto  maintained  in  any 
quarter.  Graduate  work,  also,  has  been  defined  by 
the  trustees  to  be  university  work.  There  is  much 
more  in  this  definition  than  a  mere  change  of  name. 
Graduate  work  may  be  conducted  as  a  mere  incident 
of  undergraduate  work,  but  university  work  makes 
the  undergraduate  work  incidental  to  itself.  The 
college  is  indeed  the  seed  out  of  which  has  grown  our 
university,  but  the  tree,  which  is  the  university,  does 
not  exist  for  the  sake  of  the  seed,  but  the  seed  for  the 
sake  of  the  tree.  Columbia,  in  effect,  by  these  recent 
changes  has  made  it  clear  that  whatever  else  she  may 
be  or  do,  she  proposes  to  offer  to  New  York  and  ta 
the  country,  hereafter,  the  privileges  of  such  a  uni- 
versity as  the  great  city  will  enable  her  to  become  and 
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be.  There  is  no  field  of  intellectual  interest  which* 
does  not  now  become  to  her  a  part  of  her  concern^ 
So  long  as  there  is  any  branch  of  human  learning  in 
which  her  facilities  are  not  the  best,  her  facilities  will 
stand  in  need  of  improvement.  So  long  as  there  is 
any  domain  of  knowledge  in  which  she  is  not  at  work^ 
the  call  to  her  to  be  up  and  doing  may  not  pass  un- 
heeded. The  one  condition  upon  which  Columbia 
may  be  to  New  York  the  university  of  the  city's  love 
and  pride,  is  that  Columbia  shall  show  herself  worthy. 
Her  ideal  must  be  high,  her  scope  comprehensive^ 
and  her  work  substantial.  She  ought  to  have  no  less 
an  aim  than  to  give  a  distinctly  intellectual  tone  to 
life  in  the  great  city.  She  may  well  continue  to  da 
what  she  has  been  doing.  Undergraduate  prepara- 
tion and  professional  training  are  no  less  necessary 
and  no  less  honorable  than  they  always  have  been. 
But  Columbia  may  well  aim  to  add  to  these  such  a 
study  of  all  subjects  as  is  characteristic  of  the  most 
advanced  universities.  It  ought  to  be  a  distinct  part 
of  her  aim  to  contribute  something  every  year,  by  way 
of  original  work,  to  the  sum  of  human  knowledge.  A 
great  students'  library  and  ample  laboratories  are  an 
essential  equipment  for  such  a  service.  Happily  our 
library  is  already  comprehensive  enough  to  be  highly 
useful,  and  every  year  adds  to  its  efficiency.  In  many 
directions,  no  doubt,  we  shall  find  increased  laboratory 
facilities  to  be  necessary.  These  will  come,  I  am  con- 
fident, when  we  are  ready  for  them. 

But,  after  all,  a  university  is  made  great  by  its  men. 
We  are  fortunate  as  a  whole  in  our  existing  staff. 
There  is  no  duty  which  will  devolve  upon  the  trus- 
tees more  critical  than  the  selection  of  new  men  a& 
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that  may  be  from  time  to  time  necessary.     I  am  per- 
suaded that  no  academic  call  in  the  country  is  more 
attractive  than  a  call  to  Columbia,  situated  as  she  is 
in  the  city  of  New  York.     This  will  be  increasingly 
the  case  as  she  comes  to  be  thought  of  as  fittingly 
embodying  New  York's  just  aspirations  for  a  great 
university.      Except  in  those  cases  where  local  condi- 
tions indicate  the  proper  incumbent  of  a  chair,  the 
only  man  to  be  thought  of  is  the  best  man  in  the 
world,  if  we  know  where  to  find  him.      Not  the  least 
advantage  of  our  recent  reorganization  is,  that  we  now 
have  abundant  use  for  men  as  professors  to  whom  be- 
fore we  could  assign  no  duty,  because  there  was  no 
opportunity  for  them,  either  in  the  college  proper  or 
the  professional  schools.     Another  consequence  flows 
from  the  same  source.     For  such  of  our  staff  as  show 
themselves  competent  for  university  work,  we  must 
secure  the  time  in  which  to  make  researches  them- 
selves and  to  lead  others  in  research.     We  must  not 
use  up  all  the  powers  of  such  men  in  pedagogic  work. 
A  great  university  must  not  content  itself  with  teach- 
ing only  what  is  already  known.      It  must  feel  itself 
bereft  of  half  its  glory  unless  it  continually  makes 
additions  to  existing  knowledge.      This  is  one  of  the 
great  distinctions  between  a  college  and  a  university. 
Meanwhile,  for  us  in  New  York,  the  way  to  make  our 
college  great  is  to  make  our  university  great     By 
common  consent  we  have  advantages  second  to  none 
in  the  couhtry  for  university  work  proper.      The  col- 
lege proper  is  certain  to  feel  by  reflex   action  the 
advantages  of  a  university  that  is  famous. 

The  most  important  result  of  the  reorganization  of 
the  institution  thus  far  attained  in  its  bearing  upon  the 
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college  proper,  is  seen  in  the  enlarged  option  already 
given  to  the  members  of  the  senior  class.  By  a 
unanimous  vote  of  the  faculty  of  the  School  of  Arts, 
it  was  resolved  that  courses  under  any  university 
faculty  designated  by  such  faculty  as  open  to  seniors, 
should  be  accepted  as  optional  courses  for  seniors  in 
the  School  of  Arts.  This  action,  being  referred  by 
the  trustees  to  the  president  and  university  council, 
with  power,  was  unanimously  endorsed  by  them.  The 
senior  year  is  thus  made  the  point  of  contact  between 
the  college  and  the  university.  This  arrangement, 
while  it  has  the  advantage  of  maintaining  the  dignity 
of  the  faculty  of  the  college  proper  as  a  degree- 
granting  faculty,  has  the  other  undoubted  advantage 
of  making  the  bachelor  s  degree  seem,  not  so  much 
the  end  of  a  student's  course,  as  what  it  ought  to  be, 
merely  an  incident  on  the  way  to  the  true  goal,  the 
professional  degree,  or  the  degree  of  doctor  of  phi- 
losophy. While  it  in  no  way  cheapens  the  bachelor's 
degree,  it  does  shorten  by  one  year  the  time  required 
for  the  college  and  professional  course  combined. 

One  of  the  most  interesting  incidents  of  the  year 
just  closed  was  the  fact  that  for  the  first  time  the 
commencement  exercises  included  the  College  of 
Physicians  and  Surgeons  as  the  medical  department 
of  Columbia,  as  well  as  the  other  departments  of  the 
university.  Owing  to  the  lengthening  of  the  Law 
School  course  from  two  to  three  years,  the  Law 
School  had  no  graduating  class.  This  incident  of  the 
joint  commencement,  resulting  as  it  did  from  ap- 
proaches on  the  part  of  the  College  of  Physicians  and 
Surgeons,  may  well  suggest  an  inquiry  as  to  whether 
the  time  has  not  come  for  a  more  vital  connection 
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between  the  two  institutions.  The  change  in  the 
•character  of  the  commencement  occasion  brought 
about  in  this  way  necessitated  considerable  changes  in 
the  conduct  of  the  exercises.  The  Class  of  '90  in  the 
School  of  Arts  and  the  School  of  Mines  were  obliged 
to  forego  the  privilege  of  speaking,  which  other 
•classes  had  uniformly  enjoyed.  The  pressure  on  the 
house  also  for  the  accommodation  of  the  friends  of 
so  many  students  was  very  severe ;  and  all  had  to  be 
content  with  an  allowance  of  seats  much  smaller  than 
•usual.  I  am  gratified  to  report  that  the  Class  of  '90 
submitted  to  these  restrictions,  although  they  bore 
tipon  them  with  a  hardship  which  could  not  be  denied, 
with  a  loyalty  that  was  complete.  No  other  class  will 
feel  the  change  in  quite  the  same  way. 

The  public  lectures  maintained  by  the  college  have 
been  a  prominent  feature  of  the  work  of  Columbia  of 
late  years.  The  usual  series  of  Saturday  morning 
lectures  were  given  in  the  Law  School  lecture-room, 
beginning  November  16,  1889,  and  extending  to  May 
30,  1890.  The  attendance  upon  these  lectures  showed 
an  unabated  appreciation  of  their  benefits.  Besides 
these  usual  lectures,  the  college  offered  to  the  public, 
•during  1889-90,  the  following  special  courses  : 

A  course  of  six  lectures  on  Egypt  by  Miss  Amelia 
B.  Edwards,  the  honorary  secretary  of  the  Egyptian 
Exploration  Fund.  These  lectures  were  delivered 
in  the  hall  of  the  Cooper  Union,  and  were  attend- 
ed every  evening  to  the  full  capacity  of  that  large 
hall. 

A  course  of  seven  lectures  on  *'  Art  for  Art's  Sake," 
delivered  at  the  college  by  Dr.  John  C.  Van  Dyke  of 
Rutgers  College. 
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A  course  of  seven  lectures  on  "  Mediaeval  Literature/' 

by  Prof.  Charles  Sprague  Smith  of  Columbia  College. 

In  conformity  with  the  practice  of  recent  years,  and 

at  the  request  of  the  students,  Lenten  addresses  were 

delivered  in  the  chapel  by 

Rev.  Phillips  Brooks,  D.D., 

Rev.  George  R.  Van  De  Water,  D.D., 

Rev.  Lyman  Abbott,  D.D., 

Rev.  C.  H.  Parkhurst,  D.D., 

Rev.  Richard   D.   Harlan, 

Rt.  Rev.  H.  C.  Potter,  D.D. 
The  growth  of  the  library  during  the  year  has 
been  unusual.  By  purchase  or  exchange  it  has  ac- 
quired 11,098  bound  volumes  and  1,352  pamphlets, 
and  by  gift  it  has  received  3,027  bound  volumes  and 
1,355  pamphlets.  It  has  been  kept  open  305  days 
during  the  year  from  8:30  a.m.  to  10  p.m.,  and  the 
total  number  of  readers  has  been  46,033,  an  average 
of  1 50  a  day.  The  total  number  of  new  loans  during 
the  year  was  16,004,  and  of  renewals  9,463,  showing  an 
average  of  83^^  loans  during  each  open  day.  The  loans 
indicate  the  number  of  volumes  withdrawn  from  the  li- 
brary to  be  used  elsewhere.  The  character  and  number 
of  the  borrowers  are  indicated  by  the  following  table  : 

Borrowers  from  July  1,  1889,  to  July  i,  1890. 


Arts. 

Mines. 

Law. 

Barnard. 

Total. 

Officers  and    Em- 
ployees   

Graduates 

Students 

178 

123 

270 

V 

180 

168 
242 

II 

.78 

383 
703 

ToUls 

178 

393 

272 

410 

II 

1,264 
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It  is  apparent,  therefore,  that  the  liberal  policy  of  the 
trustees  towards  the  library  is  bearing  rich  fruit. 
It  is  gratifying  to  report  that,  in  accordance  with  the 
order  of  the  trustees,  the  college  was  able  to  show 
its  sympathy  with  the  University  of  Toronto  in  the 
destruction  of  their  library  by  fire,  through  the  gift 
of  1,613  duplicates,  selected  by  their  librarian  as 
valuable  to  them,  while  as  duplicates  they  were  of 
comparatively  little  worth  to  us.  There  is  no  mark 
of  a  university  more  characteristic  than  its  library 
and  the  use  that  is  made  of  it  Happily  there  is  no 
direction  in  which  Columbia,  of  late  years,  has  made 
more  significant  strides. 

The  following  statistics  concerning  the  students 
of  Columbia  at  the  present  time  will  be  found 
interesting : 

Undergraduates 269 

Graduates 563  less  48  dupl 515 

Non-graduate  professional  students,  911    "    34    "     877 

1,661 
Columbia  College  Course  for  Women  (now  superseded 

by  Barnard  College) 10 


The  details  are  as  follows ; 


1,671 


Men  already  having  Men  already  having 
the  degree  of  A.  B.  the  degree  of  C.  E. 

or  other  collegiate  or  other  scientific 

degree.  degree. 

Arts 33 2  35 

Law 1 86 26  212 

Mines 25 23  48 

Political  Science ...     47 6  53 

Medical  College 141  ;  Ph.G.,  18  ;  M.D.,  34  ;  22  215 

563 
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Men  without  degree  Collegiate  Course  for 
studying  for  techni-  Women  (now  su- 
cal  and  professional  perseded  by  Bar- 
degrees,  nard  College). 

Law 244  10 

Mines 218 

Medical  College 404 

Political  Science 45 

911 

To  speak  as  to  the  graduate  students  in  the  ter- 
minology of  our  reorganization,  there  are  studying 
under  the 

University  Faculty  of  Law 212 

"  Mines 56 

"               "        "  Political  Science 53 

''  Philosophy 27 

348 
Less  duplicates 48 


300 

It  is  clear  from  the  foregoing  figures  that  the  num- 
ber of  students  preparing  themselves  for  professional 
work  without  previous  college  training  is  very  for- 
midable. As  bearing  upon  this  general  question, 
however,  the  following  tables  are  submitted,  showing 
year  by  year  the  proportion  of  college-bred  men  who 
have  entered  the  Law  School  and  the  School  of 
Mines,  from  the  date  of  the  establishment  of  those 
schools,  and  the  College  of  Physicians  and  Surgeons 
since  i860.  These  figures  show  that  the  last  decade  in 
the  first  two  schools  indicates  an  improvement  in  the 
percentage  of  college-bred  men  as  compared  with  the 
preceding  decade.  Compared  with  the  earlier  years 
of  both  schools  there  is  a  falling  off.  On  the  other 
hand  a  graduate  department  has  been  developed  at 
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Columbia  since  1 880,  in  addition  to  the  professional 
schools,  in  which  during  the  last  year  there  have 
been  seventy  men.  It  would  appear,  therefore,  to  be 
the  testimony  of  Columbia's  experience  that  a  larger 
number  of  men  than  ever  before  are  considering  the 
studies  which  lead  to  their  first  degree,  as  prepara- 
tory only  to  more  advanced  study.  The  disposition 
to  take  the  professional  degree  without  a  previous 
college  training  certainly  has  not  increased  in  the  last 
ten  years,  as  witnessed  by  these  two  typical  and  im- 
portant schools  of  Law  and  Mines.  In  the  Medical 
School  the  percentage  is  singularly  constant. 
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Year. 

Total  number  of 

Number  holding  de- 

Percentage of  Students  hold- 

students  entering. 

gree  on  matriculation. 

ingdegreeon  matriculation. 

1858 

36 

17 

47  per  cent. 

1859 

26 

15 

s» 

i860 

61 

33 

54    "      ' 

1861 

79 

44 

5*5     : 

1863 

90 

44 

49 

1863 

99 

5« 

52     "      " 

1864 

77 

40 

5*    !!     '! 

1865 

117 

54 

46    "     " 

1866 

76 

44 

58    "     " 

1867 

108 

S8 

54    "     • 

1868 

107 

42 

39  :  : 

1869 

135 

68 

50    "     " 

1870 

124 

43 

«  !!   " 

1871 

167 

68 

41    "      " 

1872 

209 

84 

40  "   " 

1873 

240 

93 

39  !!   " 

1874 

291 

119 

41  "   " 

1875 

322 

103 

32  "   " 

1876 

224 

120 

54  !!   !! 

1877 

237 

100 

42  "   " 

1878 

227 

"5 

«   " 

1879 

212 

lOI 

48  "   " 

1880 

254 

109 

*3 ::  :: 

1881 

23a 

»o5 

46 "  " 

1882 

188 

87 

46 "  " 

1883 

196 

100 

51 "  ■" 

1884 

180 

88 

43 "  " 

188s 

199 

83 

42 "  " 

1886 

236 

98 

41 "  " 

1887 

257 

lOI 

39 ':  " 

1888 

205 

lOI 

49 

1889 

25' 

TII 

44 "  " 

Average y  by  decades ^   of  students   holding  degrees  on 
matriculation, 

1858-70 51  per  cent. 

1870-80 42    "    " 

1880-90 44    "    " 

Until  July.  1882,  a  degree  from  the  Law  School 
secured  admission  to  the  bar  without  examination. 
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SCHOOL  OF  MINES. 


Year. 

Total  number  of 

students  seeking 

degrees. 

Number  holding  de- 

Percentage of  students  hold- 

gree on  matriculation. 

ing  degree  on  matriculation^ 

1864 

27 

7 

26  per  cent. 

1865 

29 

12 

4'  !!  ! 

1866 

26 

II 

42  «  ' 

1867 

23 

6 

26      "        ' 

1868 

22 

6 

27  "  ' 

1869 

16 

I 

6    "      ' 

1870 

25 

I 

4 !!  : 

1871 

32 

0 

0  "    ' 

1872 

62 

8 

10  "   ' 

1873 

76 

II 

'5 ::  : 

1874 

84 

II 

^3 

187s 

72 

10 

^4 

1876 

73 

2 

3 

1877 

84 

4 

5 

1878 

80 

3 

4 

1879 

86 

6 

7 

1880 

93 

3 

3 

1881 

109 

17 

16 "  ' 

1882 

84 

4 

5 !!  : 

1883 

90 

8 

9 

1884 

90 

5 

6    "      ' 

1885 

70 

I 

I    •'      ' 

1886 

93 

10 

12    "      ♦ 

1887 

64 

9 

14    "      ' 

1888 

88 

13 

17    "      * 

1889 

77 

14 

i8    "      ' 

Average,  by  decades,  of  students  holding  degrees  on 
matriculation. 

1864-70 28  per  cent. 

1870-80 8    "      " 

1880-90 10    "      " 

Since  1885  there  have  been  36  men  connected  with 
the  school  in  the  graduate  department  and  summer 
schools,  23  holding  degrees,  who  are  not  included  in 
the  above  statement. 

Previous  to  the  year  1879-80  there  had  been  39a 
special  students,  64  of  whom  held  degrees. 


Digitized  by 


Google 


PRESIDENT'S  ANNUAL  REPORT. 


19 


COLLEGE    OF    PHYSICIANS    AND     SURGEONS, 

MEDICAL    DEPARTMENT    OF    COLUMBIA 

COLLEGE. 


Year. 

Total  number  of 

Number  holding  de- 

Percentage  of  students  hold- 

students entering. 

ing  degree  on  matriculation. 

i860 

208 

55 

22  per  cent. 

1861 

264 

61 

23  "  " 

1862 

223 

62 

28  "  " 

1863 

254 

75 

30  "  " 

1864 

288 

99 

34  '   " 

1865 

300 

105 

35  "  " 

1866 

465 

204 

44 :  : 

1867 

344 

^37 

40 "  " 

1868 

319 

136 

43 "  " 

1869 

309 

116 

38 "  " 

1870 

338 

151 

44 !!  r 

1871 

325 

137 

42   "   " 

1872 

IZ^ 

123 

37 "  " 

'873 

369 

128 

35 "  " 

1874 

387 

127 

33 "  " 

1875 

452 

170 

38 "  " 

1876 

410 

152 

37 "  " 

1877 

439 

176 

40 «  " 

1878 

413 

142 

34  ;;  " 

1879 

485 

179 

37  "  " 

1880 

513 

187 

36  "  " 

1881 

555 

195 

35  "  " 

1882 

547 

201 

37  "  " 

1883 

543 

192 

35  "  " 

1884 

505 

184 

36  "  « 

1885 

490 

189 

39  "  " 

1886 

502 

177 

35  "  " 

1887 

606 

188 

31  "  " 

1 888 

809 

237 

*9  ,.  ,, 

1889 

701 

247 

35  "  " 

1890 

619 

223 

36  "  " 

Average,  by  decades ^  of  students  holding  degrees  on 
matriculation^ 

1860-70 36  per  cent. 

1870-80 37   "      " 

1880-90 35   "      " 
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The  following  usual  statistics  are  submitted  for  pur- 
poses of  comparison : 

SCHOOL   OF  ARTS. 
Attendance  during  last  five  years. 


Seniors 

Juniors 

Sophomores  . . . . 
Freshmen 


1885-86. 

1886-87. 

1887-88. 

i88fr-89. 

60 

S» 

48 

36 

57 
60 

70 

^5 

76 

44 
63 
78 

50 
69 
82 

237 

247 

»37 

233 

1889-^. 


45 

56 

66 

102 


269 


Ages  of  undergraduates^  1889-90. 


Class. 


Senior 

Junior 

Sophomore 
Freshman.. 


No.  in  Class. 


45 

56 

66 

102 


Average  Age. 

Oldest. 

20^ 

23 

I9i 

23 

i8iJ 

23 

i7« 

27 

Youngest. 


18 
16 
16 
15 


Elective  and  required  Studies. 

STUDIES  ELECTIVE   BY    SENIORS  ONLY. 

Number  in  class 45 

English 14 

Astronomy 27 

Philosophy 16 

Ethics II 

Chemistry 21 

Political  Economy 25 

Constitutional  History  of  Europe 20 

"       *'  England 18 

Geology 14 

Anglo-Saxon 9 

Practical  Astronomy 4 

Hebrew 3 

Sanskrit 2 

Danish i 
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STUDIES  ELECTIVE   BY   BOTH   JUNIORS   AND   SENIORS. 


Number  in  class. 

Greek 

Latin 

Mathematics.. 

Physics 

Botany 

French 

German 

Spanish 

Italian 


Seniors. 


Juniors. 


45 

5^ 

lOI 

7 

5* 

12 

13 

6* 

19 

6 

14 

20 

»3 

39 

52 

II 

9 

20 

13 

20 

33 

13 

20 

32 

6 

lO 

16 

3 

I 

3 

Total. 


*  In  the  junior  class,  Latin  and  Greek  are  required  for  two  hours  per  week 
each  throughout  the  year  :  the  figures  show  the  number  who  have  chosen  one 
hour  additional  in  each  of  these  languages. 

MODERN   LANGUAGES  ELECTIVE   BY  SOPHOMORES   AND  FRESHMEN. 


Sophomores. 

Freshnseii. 

Total. 

Number  in  class 

66 

33 

23 

4 
6 

3 

103 

59 

37 

3 

5 
5 

168 

French 

97 
60 

German 

Italian , 

Spanish 

•6 
II 

Special,  electing  none 

8 

TOTAL    NUMBER    IN     ALL    THE    CLASSES    ELECTING  MODERN 
LANGUAGES. 

Total  number  of  students 269 

Number  electing  French 130 

"             "        German 92 

"              "         Spanish 27 

Italian 9 
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SCHOOL  OF  LAW. 
Attendance  during  last  five  years. 


Seniors 

Middle  Class. . . 
Juniors 


1 

1885-86.  1  1886-87. 

1887-88. 
274 

1888-89. 

146 
198 

344 

164 

245 
409 

244 

248 

481 

492 

1889-90. 


205 
251 

456 


SCHOOL  OF  MINES, 
Attendance  during  last  five  years  on  regular  courses. 


1885-86. 

34 
56 
73 
73 

236 

1886-87. 

53 
50 
73 
88 

264 

1887-88. 

42 

54 
73 
59 

1888-89. 

l889-9a 

Fourth  Class. . . . 
Third        "     ... 
Second      "     ... 
First          "     ... 

54 
51 
50 
74 

54 
33 
69 

75 

228 

229 

231 

Distribution  of  courses  in  i88g-()0  ificluding  post-graduates. 


Mining  Engineering 

Civil  Engineering 

Metallurgy 

Analytical  and  App.  Chemistry . 

Geology  and  Palaeontology 

Architecture 

Sanitary  Engineering 

Electrical  Engineering 

Doctor  of  Philosophy 

Total 


1st 
class. 

2d 

class. 

3d 
class. 

4th 
class. 

P.  G. 

courses. 

16 

10 

S 

7 

_ 

22 

26 

12 

18 

— 

— 

— 

I 

6 

— 

II 

I 
24 

I 

12 

I 
20 

5 

6 

— 

10 

17 

5 

— 

— 

-— 

— 

19 
II 

75 

69 

ZZ 

54 

35 

Total. 


38 

78 

7 

34 

2 
76 

1 

19 
II 

266 
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SCHOOL  OF  POLITICAL  SCIENCE. 

Attendance  during  last  five  years. 

1885-86.  1886-87.  1887-88.  1888-89.  1889-90. 
No.  of  students  (not  clas- 
sified)      73  71  62  69  98 


GRADUATE  DEPARTMENT  OF  THE  SCHOOL  OF 
ARTS  AND  THE  SCHOOL  OF  MINES. 

By  the  reorganization  of  this  year  merged  in  the  work  of  the 
University  Faculties. 

Attendance  during  last  five  years, 

1885-86.  1886-87.  1887-88.  1888-89.  1S89-90. 

School  of  Arts 20     26     36     28     35 

School  of  Mines 4     6      7      9     35 

24     32     43     37     70 


COLLEGIATE  COURSE   FOR  WOMEN, 

Superseded  in  1889  by  Barnard  College. 

1885-86.  1886-87.  1887-88.  1888-89.  1889-90. 
No.  of  students  (not  clas- 
sified)       13  20  28  25  10 


MEDICAL  DEPARTMENT. 

Attendance  during  last  five  years, 

1885-86.  1886-87.  1887-88.  1888-89.  1889-90. 
No.  of  students  (not  clas- 
sified)      502         606        809        702        619 

In  1888-89  an  entrance  examination  was  established  in  Eng- 
lish, Latin,  arithmetic,  and  algebra,  and  the  course  was  length- 
ened to  three  years. 

The  residences  of  students  are  as  follows.  The 
title  New  York  State  is  exclusive  of  the  city  specified  : 
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Residence. 


New  York  City 

Brooklyn 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska • 

Nevada 

New  Hampshire 

New  Jersey 

New  York  State 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina |     i 

Tennessee 

Texas 

Utah 


^ 

8 

•13 

^ 

i 

< 

i 

H 

I 

^ 
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Residence. 
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1,753 


DEGREES  CONFERRED  IN  1888-89 

In  the  School  of  Arts  : 

Bachelor   of  Arts 33 

Master  of  Arts 9 

Doctor  of  Philosophy 3 

Master  of  Arts.     Honorary i 
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In  the  School  of  Mines  : 

Engineer  of  Mines 14 

Civil   Engineer 17 

Bachelor  of  Philosophy  (In  the  course  of  geolo- 
gy and  palaeontology).     I 
"         "        "              (In  the  course  of  ana- 
lytical and  app.  chem.),     6 
"        "         "              (In  the  course  of  archi- 
tecture)      II 

Doctor  of  Philosophy i  50 

In  the  School  of  Political  Science  : 

Bachelor  of  Arts 4 

Bachelor  of    Philosophy 2 

Master  of   Arts 18 

Doctor  of  Philosophy 4  28 

In  the  School  of  Law : 

Bachelor  of  Laws 1 78         178 

In  the  Collegiate  Course  for  Women  : 

Bachelor  of  Arts i 

Bachelor  of  Letters i  2 

In  the  School  of  Medicine  : 

Doctor  of  Medicine 176         176 

Total  480 

DEGREES  CONFERRED  IN   1889-90. 
During  the  year. 

In  the  School  of  Mines  : 

Civil   Engineer 2 

Bachelor  of  Philosophy  (In  the  course  of  analyt- 
ical and  app.  chemistry),     i 
Sanitary  Engineer 2  5 

In  the  School  of  Political  Science  : 

Bachelor  of  Philosophy    2 

Doctor  of  Philosophy i  3 

In  the  School  of  Law  : 

Bachelor  of  Laws 10  10 
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At  commencement y  June  ii,  1890. 

In  the  School  of  Arts  : 

Bachelor  of  Arts 39 

Master  of  Arts 9 

Doctor  of  Philosophy i  49 

In  the  School  of  Mines  : 

Engineer  of  Mines 6 

Civil  Engineer •   17 

Metallurgical   Engineer 6 

Bachelor  of  Philosophy  (In  the  course  of  analyt- 
ical and  app.  chemistry),     5 
Bachelor  of  Philosophy  (In  the  course  of  archi- 
tecture)      16 

Doctor  of  Philosophy 6  56 

In  the  School  of  Political  Science  : 

Bachelor  of  Arts 4 

Bachelor  of  Philosophy 4 

Master  of  Arts 14 

Doctor  of  Philosophy 7  29 

In  the  School  of  Medicine  : 

Doctor  of  Medicine 180         1 80 

Honorary  Degrees  : 

Doctor  of  Divinity i 

Doctor  of  Laws 2 

Doctor  of  Letters i  4 

Total  336 

It  is  my  painful  duty  to  call  attention  to  the  loss 
sustained  by  the  college  during  the  year,  in  the  death 
of  two  of  the  trustees,  Mr.  John  J.  Townsend,  who 
died  December  5, 1889,  and  Mr.  Charles  M.  DaCosta, 
who  died  June  22,  1890.  Mr.  Townsend  was  an  alum- 
nus of  the  college  of  the  class  of  1841,  and  he  had 
been  a  trustee  since  1879.  M^-  DaCosta  was  an 
alumnus  of  the  Class  of  1855,  and  he  had  been  a 
trustee  since  1886.  It  is  with  the  highest  sense  of 
its  value  to  the  college  that  I  make  record  of  Mr. 
DaCosta's  munificent  legacy  of  $100,000,  to  be  used. 
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at  the  discretion  of  the  trustees,  for  the  endowment 
of  a  professorship.  The  testimony  of  a  man  so  widely 
trusted,  who  had  every  opportunity  to  know  the  exact 
condition  of  the  affairs  of  the  college,  that  such  a 
contribution  from  his  estate  was  worth  the  making, 
ought  to  be  of  the  utmost  service  to  the  college. 
Mr.  DaCosta  was  in  the  fullest  sympathy  with  the 
efforts  being  made  to  make  Columbia  a  university 
worthy  of  the  city  of  New  York,  and  he  understood 
that  a  university,  by  its  very  nature,  needs  all  the 
funds  it  can  command.  A  college,  using  the  word  in 
a  pedagogic  sense,  which  sets  before  itself  as  its  aim 
instruction  in  a  definite  curriculum,  may  possibly  have 
command  of  means  enough.  But  a  university,  again 
speaking  pedagogically,  never  can  have  enough.  By 
a  university  I  mean  an  institution  where  instruction 
can  be  had  in  the  highest  reaches  of  every  known 
department  of  knowledge,  and  where  researches  are 
always  being  carried  on  to  widen  the  domain  of  what 
is  known  and  taught.  Because  knowledge  grows,  the 
university  must  grow  with  it,  and  such  growth  is  as 
costly  as  it  is  essential.  But  costly  as  it  may  be,  it  is 
worth  while,  and  because  it  is  worth  while  I  gladly 
place  upon  record  my  grateful  appreciation  of  this 
noble  gift  to  Columbia  from  her  loyal  son.  Would 
that  she  might  have  had  more  years  of  his  faithful 
and  valuable  service  before  this  last  great  kindness  of 
his  had  gone  into  effect !  Taken  in  connection  with 
President  Barnard's  similar  thoughtfulness  in  making 
Columbia  his  residuary  legatee,  this  gift  of  Mr. 
DaCosta's  ought  to  make  it  clear  to  the  city  that 
Columbia  can  use  wisely  and  well  much  larger  re- 
sources than  she  can  now  command. 
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In  this  connection  it  is  my  pleasure  to  report  the 
following  gifts  of  money  to  the  college,  which  have 
passed  through  the  treasurer  s  hands  during  the  year 
under  review.  Other  gifts  of  more  or  less  magnitude 
have  been  received,  often  in  the  form  of  books  or  col- 
lections, but  they  have  not  passed  through  the  hands 
of  the  treasurer. 

From  C.  F.  McKim,  for  Architecture $20,000 

From  E.  D.  Page,  for  the  Library 100 

From  Samuel  D.  Babcock,  for  the  Library  ....  500 
From  Jesse  Seligman,  for  the  Seligman  Fellow- 
ships    1,000 

From  H.  McK.  Moore,  for  the  Library 200 

From  A.  C.  Bemheim,  for  the  Library 100 

From  Samuel  P.  Avery,  for  the  Avery  Archi- 
tectural Library 15,000 

From  C.  F.  McKim,  for  the  Library 50 

Total $36*950 

The  library  has  received  : 

From  Oscar  S.  Straus $250 

From  Dr.  Wm.  E.  Wheelock 125 

From  Mrs.  Jane  Dolbear 50 

From  Anonymous 200 

$625 

These  gifts  were  not  received  in  cash  by  the  librarian 
or  treasurer,  but  were  expended  for  works  by  the 
persons  who  obtained  the  gifts  for  the  college,  and 
the  books  were  turned  into  the  library. 

The  gift  from  Mr.  McKim  of  $20,ckdo  was  for  the 
establishment  of  two  travelling  fellowships  in  archi- 
tecture of  $1,000  each,  which  are  to  be  awarded  in 
1 89 1  and  every  alternate  year  thereafter. 

The  gift  of  $15,000  from  Mr.  Avery  is  for  the  en- 
dowment of  the  Avery  Architectural  Library,  estab- 
lished as  a  department  of  the  college  library  by  Mr. 
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and  Mrs.  Avery  as  a  memorial  of  their  son,  the  late 
Henry  Ogden  Avery,  who  was  an  architect  in  this 
city.  In  addition  to  this  sum  of  money,  Mr.  and 
Mrs.  Avery  have  presented  to  the  college  the  valu- 
able books  contained  in  the  library  of  their  son,  and 
have  ordered  other  books  for  the  collection  which  are 
to  cost  a  further  sum  of  $15,000.  These  generous 
gifts  from  Mr.  McKim  and  Mr.  and  Mrs.  Avery  will 
add  much  to  the  advantages  of  the  architectural 
course  in  Columbia  College.  It  is  believed  that  they 
will  also  prove  of  substantial  benefit  to  the  profession. 
It  is  especially  the  purpose  of  the  Avery  Library  to 
furnish  access  to  rare  and  costly  works  not  easily 
within  reach  of  professional  men. 

Appended  to  this  report  is  a  tabular  list  of  the 
changes  affecting  the  personnel  of  the  college. 

Dr.  L.  Harold  Jacoby,  who  has  been  absent  on 
leave  to  accompany  the  United  States  eclipse  expedi- 
tion under  Professor  Todd,  after  the  eclipse  was  over, 
left  the  U.  S.  S.  Pensacola  at  Capetown  and  has  been 
at  work  for  several  months,  with  my  consent,  at  Cape- 
town, in  the  Royal  Astronomical  Observatory,  under 
Professor  David  Gill.  He  returns  in  season  for  the 
new  academic  year,  having  had  much  valuable  experi- 
ence and  having  been  so  fortunate  as  to  do  some 
original  work  which  called  forth  the  hearty  encomiums 
of  Professor  Gill. 

Respectfully  submitted. 
Seth  Low, 

President. 
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